


ILLUMINATING 
ENGINEERING 


\) 


‘umop yey ‘dn yey 
OlWVINO ‘NOQGNO1 yo" st UONNGIYsIp WYysy oy) pue Cp xX Cp st Surpperys 


GiLliwi 7 . NILH +2) 171 GQIWIIIAVA *s90ULJOYII WOO poq! 19s01d asn 0} udye} UVEeq sey o1O 


B1AYM SWIOOISSE]O Ul Sunysry JOOYIG JOJ soNVOvIg prepuryS 
OIHO ‘NOI1TIWYIA 


ANWdWO) G19Id3NAVA FHL 


Bojejed sasjeaed 4NO 40j Bis pue S1OPOPos opts “SAVANO uo ystuy PIPYOTEM jeioods V 


uBvoliouly ou} jo syuowasnbas 1 SjooUl JAI[PABT) euL 


‘YUN 91TQUD OY) JOAO SsoUyYysUq Moy, WUOFTUN SOAID sjauuryo 


‘sHaquirfjoo} QO] Sursvard 
vw yw ssouyysiuq jourd apis Buidaay ‘s0yopor eusoqut 
oy} Ose st YyYorym ouesy joays ve Aq Ajpeusayut poyoddns 
‘ovum oy) jo YBua_ yNy oy) uns sjourd opis onsryd 
snourmmny powrsjuy ‘advyord ouo ut dn paddeam uoyruru 
-nyt Ayyenb pue sousrmaau0s Zuyypeysur ‘Aynwaq our olazy 


ct ll 


© WORIEO] wy SORE SuNT-ey 30 OUR 7O-RS eye|d wejs Buipiys 


upe ,] o dn ypraoid yorum deiys Auryiso 
PLOYPAVAA 84) SI GINyHOy GOUsTUeAUOD JeUOT] 
eye osreuluny oy) ys ldins 0} "1" ye 


jv peaouwt oq uwvo 4] ‘syurod Aununouw INJASPUOM ou} UUM 


, wajqoid sayeurutya Apayaduioo 


Bed wag Suipis iInvepuoM euL 


; 


exn| op s4leulluN| ouy 


PION " MBAILIWAWD mfynvgq au] 





As ceiling heights go down 
Uitra-Lux goes up 


The trend to lower ceiling heights in 
schools and office buildings calls for a 
new shallow lighting fixture. Low ceil- 
ings rule out conventional pendant 
mounted units. Shallow ceiling construc- 
tion does not permit recessed fixtures. 


Surface-mounted Ultra-Lux, with its 
shaliow profile, provides an attractive 
and efficient answer .. . gives a recessed 
appearance at surface-mounted cost. 


With its translucent polystyrene shield, 
Ultra-Lux provides efficient light trans- 
mission and uniform distribution. The 
uniform surface brightness of Ultra-Lux 
is well within acceptable limits for glare- 
free comfort. 


Light in weight, light in appearance, 
sturdily built, and easy to install, Ultra- 
Lux fixtures may be installed in single 
units or joined in continuous runs. 


Concealed hinges simplify cleaning and 
relamping. 


Its gently curved shield of polystyrene 
seems to recede into the ceiling. 


GARCY Ultra-Lux 
Total Depth 3%” 


Recessed Appearance 
Surface-Mounted Cost 


GARCY 


Preferred for Performance 


Garden City Plating and Manufacturing Company 
1760 North Ashland Avenue ¢ Chicago 22, illinois 
In Canada: Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 4 


1A 


COMPLETE 
COMMERCIAL 
LIGHTING 





FEBRUARY 1957 





SS sass & Company agree to correct, by replace- 


ment or repair at its option and conditioned upon 
return to our factory for inspection, such Starring 
Ballasts as may fail in service within a period of 
three years from date of shipment, provided that 
conditions of operation have been normal at all 
times and that the Ballasts have not been subjected 
to abnormal stresses from such causes as incorrect 
primary voltages or frequency, or improper ventila- 
tion. This Guaranty is limited to replacement or 


repair of defective parts, free of charge. 


STARRING & COMPANY, INC. 


1600 Seaview Avenue Bridgeport 8, Connecticut EDison 4-0108 
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First Presbyterian Church, Muncie, Indiana 
Carr & Cunningham, A.A. Architects, Cleveland, Ohio 
Hamilton & Graham, A.|.A. Associated Architects, Muncie, indiana 


LIGHTING 


plays a very important role in a well planned church. Not only can . 
proper lighting induce and hold attention to the service byt architec- 
ture, furnishings and decorative elements are dependent on good light 
for best appearance. There are 100 Rambusch lighting representa- 
tives in the country —one of them is near you and anxious to serve you. 


\ 


LISCH DESIGNERS - MANUFACTURERS — 
40 WEST 13th STREET, NEW YORK 11, N.Y. 


ILLUMINATING ENGINEERING 





Curtis 4060 Series luminaires provide the best in high-quality, glare-free 
illumination, and they're... 


Value-packed because you get... 
highest quality material fastest installation with Curtis tong hanger 
tsmanship easiest maintenance 


skilled craft 
lowest operating Ss 


guaranteed Tinishes 


Versatile because you have a choice of... 


‘ 


116 units 

5 types of lamps—low-brightness, rapid start, slimline, starter and hig! 

3 chassis lengths—4’, 5’ and 8’ 

2 body styles—shallow and deep 

6 shielding angles—35° x 25°, 35° x 45°, 36° x 0°, 45° x 25", 45° x 45°, and 

2 construction materials— highest purity aluminum and heavy gau ye steel 

3 side reflector materials—Alzak aluminum, baked white Fluracite enamel and fine-ribbe 
2 louver fin materials and finishes—Alzak aluminum and baked white Fluracite enar 
4060 Series luminaire to fill every job, try them and see. If you don't have « agiake 


send the coupon 


jtput rapid start 


FSS SSS SSSSSSSSSSSSS SSE S2SESE2E2S242E2E22E6E247 
8 Curtis Lighting, inc. Dept, F2, 6135 W. 65th St., Chicago 38, Illinois 
g Send complete specifications on entire Curtis Forty-Sixty Series luminaires to 


CURTIS LIGHTING, INCORPORATED 
6135 W. 65th St., Chicago 38, Illinois in Califor 
242 S. Anderson St 
Los Angeles 33, California : Gene 


: Affiliation 
in Canada ‘ 
sy 195 Wickstead Ave, Q Adéress__ . . 
Toronto 17, Canada 4 
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ADVANCE 2 


Offers 

The World's 
tet) me Olelaslel(-ji-] 
Line of 


Quality 
aa Le holga -)-let-Jal 
| Tasleome—t-lit- tht} 


Through outstanding engineering developments and 
modern manufacturing facilities, ADVANCE TRANSFORMER 
COMPANY has become the world’s largest manufacturer de- 
voted exclusively to the production of quality fluorescent lamp 
ballasts. These precision built, power regulating instruments 
supply exacting amounts of electrical energy for the efficient 
operation of all fluorescent lamps and are aptly called “THE 
“HEART OF THE LIGHTING INDUSTRY.” 


Continuing research and constant new developments in 
both engineering and manufacturing divisions have made pos- 
sible the introduction of many new ballasts with exclusive 
patented features. Thus, ADVANCE provides lighting equip- 
ment manufacturers, designers, architects, engineers, contractors 
and other fluorescent lamp ballast users the world’s most ex- 
tensive line of fluorescent lamp ballasts. When you use 
ADVANCE, there is a ballast for every specific purpose, never 
a need to compromise. 


ADVANCE ballasts are listed by Underwriters’ Labora- 
tories, Inc., meet the Canadian Standards Association require- 
ments and many meet or exceed Certified Ballast Manufacturers’ 
specifications. Specify ADVANCE to be sure to get the ballasts 
with the “plus factors” that have built the world’s largest 
company devoted exclusively to the manufacture of fluorescent 
lamp ballasts. 

The Advance Transformer Company will replace, at no 
charge, any ADVANCE fluorescent lamp ballast which becomes 
inoperative within two years from date of manufacture, pro- 
vided the conditions of ballast operation have conformed to 
the company’s recommendations and the inoperative ballast is 
returned to an authorized ADVANCE Service-Stocking Dis- 
tributor. 

For anyone who manufactures, specifies, installs or uses 
fluorescent lighting, ADVANCE TRANSFORMER COMPANY 
has prepared helpful literature which they will gladly send 
without cost or obligation. 


ADVANCE 


ee md 
Manvtocturer of 


TRANSFORMER CO. 


2950 NO. WESTERN AVE CHICAGO 16, HL USA 


Fiuerescent Lamp Bollosts 


Fluorescent Lamp Ballast 
Buyer’s Guide 


This eight-page brochure gives data on the world’s 
most complete line of Fluorescent Lamp Ballasts. It 
includes specifications, wattage, watt loss, circuit volt- 
age, dimensions, weight, etc. This brochure is an in- 
valuable aid for specifiers and users of fluorescent 
lamp ballasts, 


Fluorescent Lamp Ballast 
Cross Reference Guide 


This helpful guide lists many popular ballasts by 
catalog number and the ADVANCE ballast that 
should be used whenever ballast replacement becomes 
necessary. It is an invaluable reference chart that 
saves time and money for all users of fluorescent 
lamp ballasts. 


Service-Stocking Distributor 
Plan and List of Distributors 


This is a six-page color brochure that lists, by 
city and state, more than 550 distributors who carry 
a stock of ADVANCE Fluorescent Lamp Ballasts, to 
provide immediate replacement service for ballasts of 
any make that become inoperative. 


You may receive a copy of one or all of these 
brochures by writing ADVANCE TRANSFORMER 
COMPAN /, Marketing Division, 2950 North Western 
Avenue, Chicago 18, Illinois. 


The Heart of the Lighting Industry 
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Daylighting Design 
With Adjustable Horizontal Louvers 


i“ PROBLEM of daylighting studies on 


rooms employing adjustable horizontal louver con 
trols is somewhat more complex than previous day 
light studies conducted during the past eight years 
on this project. Since daylighting designs with 
adjustable horizontal louvers have an infinite num 
ber of possibilities, certain basic limitations and 
considerations must first be determined. 

l. Source As with any other daylighting de 
sign, the sun is the primary source of illumination 
with the sky and reflected light secondary sources 
The distribution of illumination within a room 
varies for direct and reflected sources in such a 
manner that it is necessary to consider them sepa 
rately 

In considering the illumination distribution from 
the sun incident on fenestrations employing adjust- 
able horizontal louvers, it is necessary to take into 
account the intensity of the illumination, the sun 
altitudes, and the sun azimuth. For practical pur- 
poses, this study has been based on the incident 
illumination on the plane of the fenestration. The 
sun altitude has been considered at 30 degrees, 45 
degrees, and 60 degrees in conjunction with hori- 
45 and, 


each solar altitude. It was found that the illumina 


zontal louvers set at 30, 60 degrees for 
tion distribution on the work plane of the room 
varied, within limits, directly with the incident 
illumination at each sun altitude for various sun 
azimuths with respect to the plane of the fenestra 
tion. Consequently, the effect of sun azimuth is 
taken into account by the Cosine Law in computing 
the incident illumination from the sun. 

The illumination distribution from clear skies is 
a relatively small amount of the total illumination 
for installations with sun on the fenestration and 
can be considered at the same time as the sun. For 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 17-21, 1956, Boston, 
Mass AUTHORS Engineering Research, Southern Methodist Uni 
versity, Dallas, Texas; Research Engineer, Fenestra, Incorporated 
Detroit, Mich.; and Research Department, Libbey. Owens. Ford Glass 
Co., Toledo, Ohio, respectively 
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Daylight ing Design 


By J. W. GRIFFITH 
E. W. CONOVER 
W. J. ARNER 


This paper is the result of an adjustable 
horizontal louver study conducted by the 
Daylight Study Project at Southern Methodist 
University under the sponsorship of Fenestra, 
Incorporated and Libbey.-Owens.Ford Glass 
Company. It presents a method of predicting 
daylight illumination on the work plane of 
rooms using adjustable horizontal louvers as 
a means of daylight control. 


computations involving the use of adjustable hori- 
zontal louvers with no sun incident on the fenestra- 
tion, the illumination distribution from the sky 
must be considered separately. 

The illumination distribution from a uniform 
source below the horizon is considerably different 
than that from above the horizon and must be con- 
sidered separately for the various louver angles. 

2. Louver geometry — Due to time limitations, 
it was necessary to pick a group of fixed conditions 
for this study. Louvers with the inside edge of the 
blade tilted up 30, 45, and 60 degrees from the 
horizontal were used. A slat reflectance of 70 per 
cent was chosen as representative of typical vene- 
tian blinds. A ratio of the width of the slats to the 
spacing, of 1.25 was selected as typical and the slat 
thickness was that of a typical wood venetian blind. 

3. Fenestration — Adjustable horizontal louvers 
are primarily used in conjunction with clear flat 
glass fenestrations. Consequently, the study was 
made on clear glass with approximately 80 per cent 
transmission. For the purposes of this study, the 
fenestration area was from wall to wall and from a 
three-foot sill height to the ceiling with horizontal 
louvers over the entire area. 

4. Interior Conditions 
flectances of 30 per cent and 70 per cent were 


Rooms having wall re- 


studied with 30 per cent floor reflectance and 80 
per cent ceiling reflectance. Readings were taken 
at five-foot intervals on a center line perpendicular 


to the fenestration and at a maximum, mid-point, 
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Figure 1. Location of cells in test model. 


and minimum point tive feet in trom the front wall 
is shown in Fig. 1 In this paper the walls per- 
pendicular to the fenestration are designated as 
front and back walls.) Cosine and color corrected 
photocells having a scaled area of four square 
feet were used to simulate desks at a 30-inch work 


lane 


Festing Procedures 


In developing a prediction technique for day- 
lighting, it was necessary to take illumination tests 
under controlled conditions. Tests were taken on 
one-twelfth seale models using adjustable horizon- 
tal louvers as a control device. These tests con- 
sisted of sun tests, ground tests, and sky tests. 

The sun tests were taken under an artificial sun 
ondition. The room model was enclosed in a black 
vault with an artificial sun consisting of two flood- 
lights focused on the plane of the fenestration at 
an angle of 30-degree altitude. For 45-degree and 
60-degree altitude angles, the model was tilted for- 
ward at 15 degrees and 30 degrees respectively. To 
obtain azimuth conditions, other than normal to 
the fenestration, the model was rotated with re- 
spect to the incident rays of the artificial sun. This 
necessitated varying the intensity of one floodlight 
to produce uniform distribution across the fenestra- 
tion area 

The ground tests were taken in the artificial sky 
used in previous tests. The artificial sky was ad- 
justed to the uniform sky pattern and the model 
was inverted as previously for uniform ground 
conditions. A series of ground tests, using a strip 
similar to sidewalks or other concrete areas, was 
taken to determine the effect of location on the 
distribution of illumination within the room. As 
with previous ground surveys under sun condi- 


tions, higher levels of illumination at the interior 
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side of the room on the work plane were obtained 


as the high reflecting ground surface approached 
a position equal to the sill height away from the 
fenestration wall. Naturally, this effect only applies 
Where the shadow 
effect is large as in the case of direct shading from 


for areas of equal intensity. 


the sun or an overeast sky, the optimum position 
may be further out from the fenestration. 

The sky tests were obtained by subtracting uni- 
form sky and ground tests. This technique was 
necessary due to low levels of illumination obtained 
from sky tests under the artificial sky at the labora- 
tory since the intensities required for accurate 
measurements under the artificial sky on rooms 
horizontal louver control 


with adjustable were 


prohibitively large. Consequently, a uniform sky 
and ground vault was constructed for the combina- 
tion sky and ground tests. 

The same testing technique previously reported 
was used on the adjustable horizontal louver test.':* 
The exterior tests shown in Table I were taken 
under natural conditions using the photographic 
recording technique. The test positions for the ex- 
The cells on the 
work plane were at five-foot intervals, on a center 


terior tests are shown in Fig. Ba 


line perpendicular to the fenestration, and on a 
line five feet in from the front wall. The locations 
on the ceiling and walls were two feet from inter- 
secting planes and on center points as shown. 


Performance Data 


The illumination values shown in Table I were 
taken on the one-twelfth scale model under natural 
conditions. All of the tests were taken on a model 
room having a wall reflectance of 70 per cent, a 
ceiling reflectance of 80 per cent, and a floor re- 
flectance of 30 per cent. The scaled room dimen- 
sions were 30 ft by 30 ft with a 12-foot ceiling 
height. The fenestration was from wall to wall 
and from a three-foot sill height to the ceiling. 
The fenestration was clear glass with simulated 
metal windows having a transmittance of 80 per 
cent, and horizontal louvers covering the entire 
fenestration area. The illumination values were re- 
corded with photocells at the positions shown in 
Fig. 1. 

All tests were taken with a ground of green 
grass having a reflectance of 8.5 per cent except 
test No. 11 where a 12-foot simulated concrete area 
having a reflectance of 50 per cent was placed 
immediately in front of the fenestration area. The 
tests were taken with the incident illumination 
values shown in the table and with the louvers 
adjusted at the angle shown (measured with the 
inside edge of the louver up from the horizontal). 
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TABLE I — Ilumination values taken in a 30 x 30 x 12-foot test room with floor reflectance of 30% ; ceiling (C) 

reflectance of 80% ; a wall (FW & SW) reflectance of 70% ; and a 30-inch work plane (WP). The fenestration is 

clear glass in metal windows extending from wall to wall with a 3-foot sill and horizontal louvers over the entire 
fenestration. On Test #10 the sun azimuth was 30° and 0° for the remainder. 


All tests were taken under a clear sky for 
altitudes given in the table. 

The performance data taken under the artificial 
conditions has been reduced to coefficients of utili- 
zation given in Tables II through VII. 


Prediction Technique 


In developing illumination coefficient curves, it 
was found that many more curves would be re- 
quired than in the previous papers due to the vari- 
ation in the sun angles, sun altitudes, and louver 
adjustments. Consequently, for simplicity and 
brevity; the authors have adopted tables of coeffi- 
cients of utilization rather than curves as reported 
in previous papers.':? 

This prediction technique eliminates the neces- 
sity of solving the numerous variables employed 
in the previous technique. The tables use the physi- 
eal dimension of the room, the wall reflectances, the 
sun altitudes, and the louver adjustments as vari- 
ables. The values in the tables have been empiri- 
eally determined from over 600 tests and are given 
for the maximum point, the mid-point, and a mini- 
mum point located on a center line of the room 
perpendicular to the fenestration area at a 30-inch 
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work plane height. The maximum point is con- 
sidered five feet in from the fenestration, the mid- 


point at the center of the room, and the minimum 


point five feet in from the wall opposite the fenes- 


tration area. The values are based on rectangular 
rooms varying in length and width from 20 to 40 
feet in 10-foot modules. Values for both 30 per 
eent and 70 per cent wall reflectances with 30 per 
cent floor reflectance and 80 per cent ceiling re- 
flectance are given in the tables. Straight line in- 
terpolation can be used for values lying between 
those given in the tables 

To predict the daylight illumination distribution 
in a room with adjustable horizontal louvers as a 
sun control, values of illumination on the work 
plane at the maximum, mid-point, and minimum 
point of the room are computed for each point 
using the following equation: 


E = E, X Aw X Kp X Ke X Ki-w X Tw X MP. 
where 
?= Illumination on the work plane from the 
source in footcandles 
= Illumination incident on the vertical plane 
of the fenestration from the source in foot- 


candles 
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TABLE Il — Coefficients of utilization based on horizon- 
tal louver adjustment with sun and sky as source. (Ks) 


30° V. B 45° V. B. 60° V. B. 
Wall Refi 70% 30% 70% 30% 70% 30% 


Max 
M 
Mir 


Max 
Mix 
Mi 


M 
M 
M 


TABLE 1V—Coefficients of utilization based on length 
and with of room with sun and sky as source. (Kr-») 


20° Width 30’ Width 40’ Width 
Wall Refi 70% 30% 70% 30% 70% 30% 
Length 


2 0475 
MAX 


Area of the masonry opening for the win- 

dow in square feet 

Illumination coefficient for adjustable hori- 

zontal louvers (Tables II and V 
Illumination coefficient of the ceiling height 
Tables III and VI 

Illumination coefficient for the length and 

Tables IV and VII) 


Ratio of clear window opening to masonry 


width of the room 
opening (.8 for typical metal window con- 
struction 


Maintenance Factor 


transmission factor of clear glass (80 per 

has been included in the coefficient since 
ers are usually used in conjunction with clear 
flat glass. Where computations are to be made on 
glass other than 80 transmission, a ratio of the 
transmission factors must be included in the equa- 
tion. Two computations using the above formula 


must be made, one for that portion using the sun 


and sky as a source and one for that portion using 
the ground as a source 

The predictions for illumination from the sun 
and sky have been combined in one set of tables. It 
is difficult to separate the illumination from the 
sun and sky because the sky area immediately sur- 
rounding the sun is generally much brighter than 
the remainder of the sky. For this reason, more 
accurate results can be obtained by combining the 


sun and sky together. 
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TABLE IlI—Coeflicients of utilization based on ceiling 
heights with sun and sky as source. (Ke) 


8’ 12’ 1v 
70% 30% 70% 70% 30% 70% 30% 


Cig. Ht 
Wall Refit 


MAX 154 176 129 b1 107 112 091 091 
Width 
on’ 091 
o91 
091 


091 
091 
91 


TABLE V—Coefficients of utilization based on horizon- 
tal louver adjustment with uniform ground as source. 
(Ks) 

30° Vv. B 45° Vv. B 
Wall Refi 70% 30% 70% 30% 
MAX 0 141 102 
MID 


MIN 


TABLE VI—Coeflicients of utilization based on ceiling 
heights with uniform ground as source. (Ke) 


Cig. Ht s 10’ 12’ + 
Wall Refi. 70% 70% 30% 30% 70% 
MAX 174 20 142 157 

Width 


> 
eV 


MID 80’ 
40’ 


0’ 


ie 


TABLE VII—Coefficients of utilization based on length 
and width of room with uniform ground as source. 


(Ki-w) 


20’ Width 30° Width 40° Width 
Wall Refi 70% 30% 70% 30% 70% 30% 
Length 


MAX 


The variation in illumination due to the distance 
of the observation point from the fenestration has 
been included in the coefficient of length and width. 
This has eliminated using the distance in comput- 
ing the illumination at a particular point. Since 
the variation due to ceiling height is affected by the 
room width, the Ke factor includes both ceiling 
height and room width. 


After the illumination values for the maximum, 
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mid point, and minimum point have been computed 
for both the sun and sky source and the ground 
source, the respective values are added together 
and a footcandle curve may be drawn similar to 
that in previous papers.’:*? By using the footeandle 
distribution curve, this technique can be applied to 
multilateral lighting as well as unilateral lighting. 


Example 

Predict the work plane illumination values for a 
30 ft x 30 ft x 12 ft room with a main window 30 
feet long and extending from a 36-inch sill to the 
ceiling with venetian blinds adjusted at 45 degrees 
and covering the entire fenestration area. The 
room reflectances are 30 per cent for the floor, 70 
per cent for the walls, and 80 per cent for the 
ceiling. The incident illumination is 7,037 foot- 
candles from a clear sky with the sun incident on 
the fenestration area at 0-degree azimuth and 45- 
degree altitude. These are the conditions of Test 
No. 5 in Table I with 94 per cent of the incident 
illumination from the sun and sky, and six per cent 


from the ground 


Step I 

Determine the variables in the equation 

E = E,X Aw X Kz, X Ky TwXM.F. 
Es = 6612 footcandles from sun and sky 
Eig = 425 footeandles from ground 
Aw = 309: 
T x 8 

M.F.=1 


Kr-w > 


270 square feet 


Step 2 


Determine the coefficients of utilization for the 
for the blinds for the maximum, mid, and mini- 
mum points from the sun and sky. 
Kp Max = .0345 from Table II 
Mid .0304 from Table II 
Min 0225 from Table II 
Step 3 
Determine the coefficients of utilization for the 
ceiling height for the maximum, mid, and mini 
mum points from the sun and sky. 
K, Max = .107 from Table III 
Mid 091 from Table III 
Min = .087 from Table IT] 


Step 4 
Determine the coefficients of utilization for the 
length and width for the maximum, mid, and mini 
mum points from the sun and sky. 
Kr-w Max = .0330 from Table IV 
Mid = .0250 from Table IV 
Min = .0200 from Table IV 


FEBRUARY 1957 


Daylighting Design 


Step 5 
Determine the coefficients of utilization for the 
blinds for the maximum, mid, and minimum points 
from a uniform ground. 
Kp Max = .141 from Table V 
Mid = .118 from Table V 
Min = .096 from Table V 


Step 6 
Determine the coefficients of utilization for the 
ceiling height for the maximum, mid, and mini- 
mum points from a uniform ground. 
Ke Max = .117 from Table VI 
Mid 099 from Table VI 
Min 090 from Table VI 
Step 7 
Determine the coefficients of utilization for the 
length and width for the maximum, mid, and mini- 
mum points from a uniform ground. 
K,-w Max = .0333 from Table VII 
Mid 0247 from Table VII 
Min 0193 from Table VII 
Step 8 
Compute the illumination for the maximum, mid, 
and minimum point for the sun and sky as a 
source. 
E war = 6612 X 270 X .0345 X .107 X .0330 
174 footeandles 
- 6612 X 270.030 X.091 
97 footeandles 
= 6612 X 270 X .0225 X .087> 


56 footeandles 


Ewu x 0250 > 


x 0200 X .8 X 1 


E Min 


Step 9 


Compute the illumination for the maximum, mid, 


and minimum point for the uniform ground as a 
source. 
E yar = 425 X270X.141 X.117> 
50 footeandles 
Eyia = 425X270 X.118 X .099 > 
26 footeandles 
425 X 270 X .096 X .090 


.0333 X 
.0247 > 
E yin 0193> 
15 footeandles 
Step 10 
Compute the total illumination at each point for 
the sun, sky, and ground by adding the values in 
Step 8 and 9 
E yar = 174+ 50 
Buu 97 + 26 


Ey n 56 + 15 


224 footeandles 
123 footeandles 
71 footeandles 
This compares with the measured results of 
Evyar = 221 footeandles 
- 115 footeandles 
70 footeandles 


E Mid 


E win 
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Conclusions 


l. This is a practical method for predicting the 
work plane distribution of daylight through clear 
nestration using adjustable horizontal lou- 

a sun control. 
coefficient of utilization for horizon- 
is considerably higher for light reflected 
ground, much consideration should be 
proper design of exterior terrain. The 
d from the ground is frequently the 


of illumination where horizontal 
to control sky brightness with no 
ration 
demonstrates that sunlight 
ir glass fenestration controlled by ad 
rizontal louvers provides a high quality 
on the working plane because 
et glare is eliminated when louvers art 
adjusted 


} 


et sunlight is reflected to the interior 
Good distribution of light is obtained 


Obviously, the quantity of illumination is 


‘he authors believe that the use of tables of 
ients of utilization greatly simplifies the pre 


techniques developed by them in the past 


p ipe r may 
1916 


have 


con 


Daylighting Desian 


Can the entire effect of room shape be incorporated into 
a single factor by expressing the data in terms of domance 
index of room proportion), k,, as was shown possible in a 
previous study! of daylighting? Is any information avail 
able on the amount by which venetian blinds in a horizontal 
position reduce the quantity of light on the desks? 

[o make a complete analysis of the problem at hand and 


on a firm theoretical foundation, wo 


perimental data are needed a) the brightness 
from e) level, when 
elling, b 
vithout 
further stuc y m i available these two 
formation? If this were possil the in le on method 
could be xtended to this problem, th rm ! 1 com 


quantity and qu t any 


om measure 
distribution is close 
A question which 
coming conference would be how 
eriors i upplementary artifi 
in such a : criteria for optimum 
ronments are satistied for all lines 


‘ 


In view « the importan ; oolroom lighting and 
the volume of present school construction, work on the best 
method of combining daylighting and artificial lighting to 
provide optimum visual conditions at all times is urgently 
needed. One method which would certainly satisfy these cri 
le win 


the combination of venetiz blinds on a sing 


dow wall with luminous ceiling, designed so that only a 
strip at the back of the room would be used in good weather, 
but so that the entire ceiling could be lighted on dark days. 
optimum design of such a system and its performance 

: : 


ill weather conditions would n 


further study 


» authors present sting and 
I hope w 


it seems ly ! diate ap} ition I would 


ipplied. 


authors t i appli 1idance. The 


thing that the 


should have in 


be suggested b é owing < ions: 


What magnituds ) err< mu ) expected if 


1 slat venetian blinds o iminutive louver shade screens 


used? 
Does the 80 per cent transmittance 

e glass only or to the glass-sash combination? 
I believe that there is an implication in the caleu 
lated test data that sun and sky contribute 90-95 per cent 
of the illumination on a vertical fenestration and that 5-10 
per cent is added by ground reflection. Is it safe to assume 
that this is a reasonable rule of thumb? 

$ Have the authors any suggestions regarding the 
selection or use of slat shades? For example: What dimen 
sions, color and setting of slats would they suggest to be 


considered first, when perhaps one does not have time to 


gh Plate Glass (C« 
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make a completely detailed study? What may the owner of 
an existing installation read from this paper? What can it 
suggest to him in the way of best utilizing his equipment? 

I would like to comment on the excellent character of the 
slides themselves. You can see them, and read them clearly. 


so rare an experience that I think it is worthy of 


HEMPSTEAD BuLL:* It is evident from the sample calcula 


tion of workplane illumination that reflected flux from the 


ground is an important component, particularly with respect 


to illumination at stations remote from the window. It is 


} 


also evident from Table I that centage of total flux 


which is contributed by ground reflec varies over a con- 


siderable range and is iltitude. It would 


be of interest if test showing the ratio 


of ground flux t | flux if oO if sun altitude 


K. SAMPSON é n the ‘ ‘ iave prol 
id more experience wv actual applicatic f hori 
ivers than people f ny other T only 


factory installations ar ( whic ‘ é direct 


vision of the sky from within t oo! € paper reports 
on louvers set at 30, 45 ) degrees with the width of the 
louver 1 times the spacing een blades. At 30 degrees 
this leaves an angle of 19 degre« etween the bottom of one 
blade and the top of the through which the 


room occupants can see e sk ie 45-degree setting 
the corresponding ang) egr The sky seen through 
blades set in these ways is laring and distracting. 

A 70 per cent reflection f: pai | ereate uncom 
fortably high brightness when the d in direct sun 


At least the lower, or undersi louvers should 


light 
be painted dark enough to « brightness over 
the fenestration pattern of ) ) é ten times task 
brightness. The finished surfa hould have matte charac 
eristics so as not to provide high cular reflection 


This paper is well done and information should be of 


considerable valu ) iyvone working on problems of this 


nature 


R. A 


sented a method of predicting th 


Boyp:' It seems to me that the authors have pre 


daylighting of a room, 
fenestrated with clear flat glass and adjustable horizontal 
louvers, suitable for use in building design. I have applied 
the method to several room arrangements on which we have 
daylighting data and find the agreement to be within 15 
per cent, even though small differences existed in louver, 
floor and ceiling reflectances. The method is easy to apply 


and yet takes into account a number of different room 
conditions. 

Personally, I would like to see this method expanded to 
reflectances. If 


include a greater range of room surface 


this range were to include minimum reflectance for all sur 
faces then the amount of scattered light at each station 
could be calculated and an estimate made of the surround 
brightness. Also, for a consideration of the quality of the 
daylighting it is highly desirable to be able to caleulate the 
louver brightness for several different observer positions. 

Car. J t 


providing the lighting art with this simple-to-understand 


Auten:'t The authors are to be congratulated for 


*University of Michigan, Ann Arbor, Mich 
**F. K. Sampson Co., Los Angeles, Calif 
tUniversity of Michigan, Ann Arbor, Mich 
ttGeneral Electric Co., Cleveland, Ohio 
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method of 


with horizontal louvers. 


and easy-to-use predicting daylighting results 
In my work with the school admin- 
istrators and designers I find that venetian blinds are very 
well liked in those areas where there is an abundance of day 
Florida 


light and the atmosphere is relatively clean. The 


schools are good examples of this. Recent developments in 


venetian blind design, both of the metal and wood types, 


now permit a full closure type blind. Such a blind gives 


good daylight control and also adequate dimout for audio 
projection 


While th 


merits of e paper, I would like t wh: yp ’ light 


Visua 
omment certainly does not detract from the 
meter one measure foot significant 
figures labl r the incident il m for sun 


and sky 


H. F. KiInessut . ie author e thanked for 
reducin mple p he prediction of daylighting 
through clear glass, whi yw been extended to include 
horizontal slat 

Two points, however, istu ne ymnewhat In the 


authors’ example, ‘ agree, at the front and 


the room, within 1% per cent with the experimental 


values. Is this order of accuracy to be expected in other 


experimental checks of calculation accuracy? It would be 
helpful if the authors could assign some limits of error to 
be expected, if the data to determine this area are available. 

Secondly, if this order of accuracy is to be expected, some 
simplifications of the technique would seem practical, nat 
+10 or 


20 per cent errors should appear reasonable. The reason for 


urally with some sacrifice of accuracy. Certainly, 


suggesting such a possible modification is that people in 
] 


general are lazy, and the easier any computation method is, 


the more widespread will be its potential usage. Such wide 
spread usage should be the aim of almost any daylight dis- 


tribution computation, since there are actually very few 


buildings designed that have employed any more than crude 


“rules of thumb” in daylighting design, and many conse 
quent mistakes or uneconomic decisions are mad 
Another point that might be of further engineering assist- 


ance is to establish, if possible, the correlation between 
these daylighting measurements and the work done at the 
ASHAE Laboratories some time ago on solar heat gain. 
Have the authors checked this point and, if so, the results 


should be interesting. 


? 


J. W. 


general, the authors agree with the various 


GrirritH, E. W. CoNover and W. . RNER In 
nments and 
suggestions brought out in the discussion 

In answer to Dr. Spencer’s question regarding the 
s difficult to 


distribution 


accu- 
racy of twin spotlights to simulate sunlight, it 
establish the between the 


exact discrepancy 


from the artificial sun and that of true sunlight. However, 
due to the large area of brightness immediately surrounding 
the sun, it is felt that the discrepancy will be insignificant 
in the final result. Thus far the results obtained in predic 
tions based on the artificial sun tests have given results 
within 10 per cent of measured values under natural condi- 
tions for ali three positions predicted. The effect of the 
room shape has not been reduced into a single factor, and 
information regarding the distribution of venetian blinds 
in a horizontal position is not available. The information 


to obtain the brightness of the blinds under varying condi 


**Pittsburgh Corning Corp., 
tAuthors 


Port Allegany, Pa 
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tions as well as the quantity of light incident on the ceiling 


and floor without iz efiection could be obtained if finan 
cial assistance were availabk 


In answer to Mr. McKinley’s question, the authors be 
lieve the magnitude of error, if applied to metal slat vene 
tian blinds, would be ll within the 10 per cent accuracy 
experienced thus far. The technique is not applicable to 
louver shade screens in present use today. The 80 per cent 


transmittance ref to as Ty applies to the ratio of 


clear window openings to masonry openings in this paper 
An 80 per cent transmittance of light from 180 degrees for 
clear giass | 


x 


us been included in the tables, and where glass 


other than 8 ratio of the two transmis 


per cent is used ; 
sion factors must be included in the computations. The 
not intend to imply that the added illumination 


authors did 
from the ground reflection is in the order of from 5 to 10 
per cent t articular cases shown in Table I, the 
magnituc lumination from the ground was low due to a 
For con 


ditions ] } is not incident on the fenestration, th: 


reflectic tor of 8% per cent for green grass 


major por no » incident illumination on the fenestra 


tion may be from below the horizon. The illumination on a 


vertical fenestration from the ground varies considerably, 
as pointed out by Dr. Bull in his discussion. Due to the 
dynamie quality of daylighting, the authors have refrainea 
from making specific suggestions regarding the use of hori- 
zontal louver controls. The technique presented in this 
paper is applicable to a wide range of conditions, and it is 
believed that a study of alternate designs must be con- 
1 to obtain the best combination for daylighting of 
interiors. It is believed that a detailed study requiring a 
few hours is far more satisfactory than adopting a rule-of- 
thumb attitude toward daylighting design. Further sugges 
tions as to the use and application of horizontal louvers 
have been brought out by Mr. Sampson and Mr. Allen. 
Simplification of the prediction technique similar to Mr. 
Kingsbury’s suggestion is under study and should be avail 
able in the near future. Thus far correlation between the 
daylighting measurements and the work done at the ASHAE 
laboratories has not been complete. A cosine and color- 
corrected photocell with a neutral density filter and a 0-20 
microammeter was used to measure the incident illumination 
on natural tests. The four figures were obtained in calibra- 


tion and should have been rounded off. 


Industrial Lighting with 800 Milliamps 


Mufflers for automobiles are manufactured in this 
area at the Gladstone Plant of Arvin Industries Inc., 
Columbus, Ind. A total of 300 industrial fixtures, using 
96-inch rapid start 800 ma lamps, are mounted 12 feet 


above the floor in staggered rows. Units are spaced at 


20 feet and rows at 8 feet. Illumination levels are from 
50 to 60 footcandles at working height of 2% to 3% 
feet above the floor. Layout by Public Service Co., 
Columbus, Ind. Photo and data from Charles R. Thomas, 
Benjamin Electric Manufacturing Co., Des Plaines, II. 
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Cincinnati’s skyline is 
dominated by this flood- 
lighting job using... 


Combination Mercury and Incandescent 


George H. Seiter 
Ohio Valley Section 
Great Lakes Region 


Mr. Seiter, who designed this floodlighting instal- 


lation, is with Cincinnati Gas and Electric Co. The 


installation won first prize in the Ohio Valley Sec- 
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|” ome floodlighting installations frequently 


meet with problems not encountered a few years 
ago. High level streetlighting, for example, is often 
so designed that building facades are also lighted 
to high levels. Famous old landmarks are now sur 
rounded by new skyscrapers. Effective beaming in 
downtown areas is frequently a problem. In plan- 
ning the floodlighting of the Cincinnati Gas and 
Electric Company building, the engineers had to 
include in their calculations the city’s modern high- 
intensity streetlighting which provides some four 
footeandles on the streets and an average of 30 foot- 
candles on the fronts of buildings. 


To create a really distinctive downtown land- 


tion’s contest for My Most Interesting Lighting 
Job and in the Great Lakes Regional contest, and 


was a runner-up in the National contest 


Combination Mercury and Incandescent 





mark, visible from all of Cincinnati’s seven hills 
and from the bridges which span the Ohio, colored 
floodlighting has been designed to brilliant inten- 
sity on the upper portion of the building only. 
Extending from the thirteenth floor set-back, to the 
copper roof of the 18-story building, the jewel-like 
colors of the installation not only set the building 
apart from its fellows but also identify the city 
itself for commercial airlines 

Two 400-watt high intensity E-H1 mercury va- 
por floodlights (not color-corrected) overhang each 
side of the tower to illuminate the roof. At the 
same time these bluish sources develop an interest- 
ing blue color on the copper roof. On each side of 
the 15th floor set-back, rows of twelve 500-watt 
clear floodlights in wide beam floodlights provide 
the proper intensity to give the building form. At 
the 13th floor corner set-backs, huge urns which 
form part of the architectural design conceal four 
500-watt amber floodlights at each corner. In addi- 
tion twelve 500-watt amber floodlights surround 
each of the four urns. Amber floods were used at 
this point as a complementary color to the blue 
roof and to the identify the corners of the building. 
The installation required a total of eight E-H1 mer- 
cury vapor lamps, 48 clear and 64 amber colored 
floodlights 


footeandles on the lighted portion of the building. 


There is an average of 40 maintained 


Servicing of the mercury floodlights overhanging 
the roof is accomplished by men inside the building. 
Special brackets were designed so the floodlights 


could be moved inside the building through remov- 


able panels in the cupola for re-lamping, cleaning 
and maintenance. The other units are readily ac- 
eessible to electricians from the 13th and 15th 
floors where they can be maintained with complete 


safety. 


Focusing Technique 


When the installation was complete, the real 
question was how to focus the units. The logical 
place to view and appraise the focusing of flood- 
lights is from the roofs of buildings about a square 
away. Shouting at night from this distance would 
bring riot squads, hand signals could not be seen, 
and flashlight signals were too easily missed or mis- 
interpreted. Walkie-talkies were used for commu- 
nicating from observation points in four distant 
buildings, one facing each side of the floodlighted 
building. This unusual method of adjusting the 
floodlights permitted pin-point precision to provide 
even distribution throughout the installation. Such 
precision was especially valuable in adjusting the 
amber units since the color had to be controlled to 
bring out the architectural lines of the building. 
An additional advantage in using walkie-talkies 
was completing the entire job of focusing the flood- 
lights in one evening. 

The installation has created further interest in 
floodlighting other buildings in the area. Several 
firms are studying the possibilities of installations 
for their buildings. Many older installations bave 


plans in progress for modernization. 





Index to 1956— 
Officer-Committee Directory 





The Personnel section of the Index to 1956, mailed with the January 1957 issue of ILuv- 


MINATING ENGINEERING, this year gives the business addresses, when available, of I.E.S. 
officers and committee personnel for 1955-1956 and 1956-1957. This section can be used as a 
Directory of I.E.S. officers and committee members. Hold on to your copy. 
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Measurements in Daylighted 


Classrooms in Arizona 


Piste like the rest of the United States, 
has had a tremendous increase in school construc- 
tion since World War II. And like the rest of the 
country, these schools in Arizona have employed 
radical new designs, as compared to the Pre-World 
War II 


space and equipment 


school, to give maximum utilization of 
In the past few years many 
have studied and reported on different phases of 
these 


heating, air-conditioning, classroom equipment and 


modern schools with special emphasis on 


lighting, both artificial and natural. Since a great 
effort has been made to design fenestration so as to 
take advantage of natural light, numerous studies 
have been made in the field and with test models to 
see if the designer is accomplishing the desired 
results. 

Many believe that information from the South- 
west on the results of classroom daylighting is 
needed from actual working examples since this 
section of the country has an extremely high per- 
Also, 
this high percentage of clear days has encouraged 
schoolroom designers in this area to try to take full 


centage of clear days throughout the year.' 


advantage of this daylight in their fenestration 
design. 

Sunshine in the Salt River Valley area of Ari- 
zona, as reported by the United States Department 


of Commerce’s Weather Bureau, averages 85 per 


k. 


\ 
\ 


APR 


ee 
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E23} maeter cour 
C_) cious 
Figure 1. U. S. Department of Commerce, Local climato- 
logical data, Phoenix, Arizona. 


MVERAGE PERCENTAGE OF CLEAR DAYS 
FOR LAST 60 YEARS ( DEC 31, 1955) 
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By J. R. WILLIAMS 


cent of the possible amount for the year —an un- 
usually high normal, comparatively speaking. Dur- 
ing the winter there are, on the average, only six 
or seven cloudy days per month, but the remainder 
of the time 
peratures mild. 
shining between 80 and 90 per cent of the daylight 
hours during the three months of March, April and 
May.* 
Fig. 1 


days, partial cloudy days and total cloudy days for 


the skies are sunny and daytime tem- 


In Spring, sunshine is at its best, 


shows the average percentage of clear 
the past 60 years. Since partial cloudy days only 
include up to 0.5 sky coverage, these days can be 
considered sunny. 


Procedure 

In order to determine how much daylight illumi- 
nation is provided with the fenestration in this 
sunny area, four Post-World War II classrooms in 
different schools in separated localities in the Salt 
River Valley area of Arizona were selected for sur- 
vey. Each of the four schools is typical of the pres- 
In each test room, 
a light 
classmates formed teams to measure the footcandle 


Arizona. 
with 


ent construction in 
teachers were furnished meter and 
levels in nine locations in that room every hour 
that classes were in session. The nine test stations 
for survey in the four classrooms were located as 
shown by the alphabetical letters in Fig. 2. This 
survey was carried on for 45 school days in the 
months of January, February and March 1956. Of 
the 15,000 readings that were taken, a very small 
fraction of one per cent of the total were discarded 
because of obvious inaccuracies. General Electric 


Co. meters, color-corrected and cosine-corrected, 


were used by the students. 

All brightness readings were taken at noon in 
the latter part of March on completely clear days, 
using a Spectra Brightness Spot Meter. Interior 
brightness readings were made from a seated posi- 
tion in the center of the rear of the room. 
footeandle 


An average was calculated for the 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 17-21, 1956, Boston, 
Mass. AuTHOoR: Arizona Public Service Co., Phoenix, Ariz. 
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Washington High School 


Figure 2. Plan view and sectional view. Clear glass in 


window. No louvers or diffusing surface below plastic 


dome. 











CLARENDON 


Figure 3. Sectional view. 
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FLOOR AREA 
26x 30 


Floor plans identical 


readings in respect to identical hours and room 
positions for each day of the test period. With this 
information, curves for each position could be 
drawn with footcandles as ordinates and time 


hours) as abscissas. 


Description of Classrooms 

Footeandle distribution in the test rooms was not 
measured at identical locations because of seating 
arrangements although three of the four rooms are 
the same size. 

Figs. 2 and 3 show simple views of these class- 
rooms. Three of the rooms are 28 by 30 feet and 
are similar in window wall and clerestory location 
with the major difference in construction being in 
their roof overhangs. Of the four classrooms, only 
Washington High School uses the sky dome for 
bringing daylight into the side of the room away 
from the window wall, instead of using a clerestory 
or monitor.® 

All classrooms selected had the window wall 
facing north, which is typical of the majority of 


classrooms in Arizona. 


Resulis 

It is a tribute to the American boy and girl in 
the way these student teams performed this task. 
The cooperation given by superintendents, princi- 
pals, teachers and students was proof that they are 
cognizant of the importance that lighting has in 
their work. 

By plotting the footcandle averages versus time, 
it was possible to draw smooth curves for each 
position, giving an easily deciphered curve. It is of 
interest that the most distant point from any of the 
resultant curves was five footcandles and the most 
points off from any one curve was two. 

From the curves for each classroom, the window 
side (A, B, C), the middle of the room (D, E, F), 
and the opposite side from the window (G, H, I), 
footeandle values can easily be determined. 

It should be stated strongly that these data 
should not be used to compare one classroom with 
the other, whether it be footcandle level, fenestra- 
tion design, or brightnesses.1 However, one com- 


parison can be made between the two curves of 
Washington High School since the survey data for 
each curve were taken from the same room. At 
Washington High School it was possible to block 
out the sky domes completely with heavy shades to 
measure footcandle distribution with sky domes 
and without sky domes at the same time. 


Conclusions 
Although a great majority of the combined read- 
ings for these classrooms are above the American 
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Figure 4. Exterior view of large window of survey 


classroom. 


Figure 6. Brightnesses in footlamberts. All brightness 
measurements were taken for each classroom at noon in 
the latter part of March, 1956. 


Figure 7. Brightnesses in footlamberts. 
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Figure 5. Exterior view of monitor side. 


Clarendon School 


Figures 4, 5, 6, 7, 8. 

Clear glass in window and mor 
No shades at window. 

Ceiling white acoustical tile 
Walls stain wood nd buff brick. 


Floor: light tan and brown asphalt tile. 


Reflectances: ds sks, 50%: ceiling, 85% : floor, 17% : front 
wall, 80%; chalkboard, 40%; brick, 20% 

Area outside window wall: awn at floor level extending 
100 feet to concrete sidewalk and asphalt paved street. 
No trees or shrubs high enough to shade window. 


Combined readings of the nine test locations — per cent of 


total readings: over 100 ft-c, 0%; 51 to 100 ft-c, 51%; 
4 , , 


w¢ 


to 50 ft-c, 47%; 0 to 30 ft-e, 2%. 


12 
TIME CHOURS > 


Figure 8. Averaged footcandle distribution for test 
period. 
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Figure 9. Brightnesses in footlamberts. 


Figure 11. (right) Letters A, B, C represent desk next 


G, H, I: 


to window wall. D, E, F: center row of desks 
desks next to monitor wall. 


David Crockett School 


Figures 9, 10, 11. 
David 


since construction for fenestration and 


Figure 4 and 5 of Clarendon School are typical of 
Crockett School 
overhang is identical. 

Clear glass in window and monitor 
No permanent shades at windows. (Blackout 
| aid at window and monitor.) 
acoustical tile. 
wood and red brick. 

Floor ight tan and brown asphalt tile. 

Reflectances desks, 50%; 
cha kboard, 10% : ceiling, 80% 

Area outaide 


and bars 


floor, 15%; front 


playground of sparse grass 


large window: 

ground extending 200 feet. No trees or 
shrubs 

Combined readings of the nine test locations — per cent of 

total readings: over 100 ft-c, 3%; 51 to 100 ft-c, 74%; 


$1 to ft-c, 22%; 0 to 30 ft-c, 1%. 


Standard Practice recommended minimum, the 
level of illumination, as shown by the curves for 
each classroom, varies significantly throughout the 
day, thereby contributing little to quality. This is 
further verified by studying the brightnesses - 
where in the classrooins most of the brightness 
ratios are above the recommended practices,* too 
often, as in these rooms, designers overlook these 
points of quality in their desire to use Arizona’s 
constant sunshine to give a high illumination level 
in the classroom. 

There are things which can be said in favor of 


the daylighting methods used. The higher illumi- 
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Figure 10. Test room. Brightnesses in footlamberts. 
Curtains on monitor for visual-aid instruction only. 


nation levels have to some extent improved the gen- 
eral visibility and have added a cheerful appear- 
ance to the rooms. 

It is obvious that in order to obtain uniform 
footeandle distribution and lower brightness ratios 
in these rooms additional daylight control equip- 
ment is needed. If devices such as venetian blinds 
or acrylic louvers are installed, then supplemental 
artificial lighting will be needed to give a uniform 
distribution throughout the room, thus changing 
some of the economic considerations of daylight 
illumination. 

In short, if quantity and quality of illumination 
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Figure 12. Window wall. Evaporative coolers suspended 


between window walls. 


Figure 14. Test room. Brightnesses in footlamberts. 
Large expanses of glass like this is Arizona contribute 


greatly to the room heat gain per hour 


Figure 15. In all test rooms students faced front of 
room with window wall to their left, 
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Figure 13. Large overhang over monitor side primarily 
for walkway coverage. 


Richard C. Simis School 


14, 15, 16. 


Clear glass in large window and clerestory 


Figures 12, 13 


No shades at windows. 

Ceiling: white acoustical tile. 

Walls: white acoustical tile and red brick 
Floor: light tan and brown acoustical tile 


=< 


Reflectances: desks, 48%; floor, 7%; front wall, 80%; 


chalkboard, 40%; brick wall, 8%; ceilings, 85%. 

Area outside large window: lawn at floor level extending 
50 feet to 5-foot high chain link fence which separates 
school property from homes and orange tree grove 

Combined readings of the nine test locations per cent of 

total readings: over 100 ft-c, 0%; 51 to 100 ft-c, 46%; 


31 to 50 ft-e, 42%; 16 to 30 ft-c, 12%; 0 to 15 ft-c, 0%. 
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Figure 16. Footcandle distribution recorded for 45 
school days in January, February and March 1956. 
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Figure 17. Note large overhang. Footcandle level higher 


Figure 18. Sky domes can be completely blocked with 


heavy curtain. 


under sky domes than next to outside window. 


Washington High School 


. . ' ' nbined readings 
total readings: VI 

300 ft-e, 16° 
2%: 0 to 50 ft-e, 


out Sky Domes 


ll to 20 ft-e, 47% 





Figure 19. Exterior roof view of sky domes 
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Figure 20. (above) With sky domes, Note that areas 
D, E, F, G, H, I are erratic under domes while A, B, C, 


next to outsids. window are fairly constant. 


Figure 21. (right) Without sky domes. Room illumi- 
nation does not mee’. cecommendations by the American 
Standard Practice tor School Lighting. Desks which 


were used for test stations were not rearranged during 











test period. 
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in the classroom are to be equally satisfactory, 


neither daylight lighting nor electric lighting sys- 
tems should be considered to render the other un- 
necessary. 


If a broad, general conclusion were to be drawn, 


it could be said that as yet the use of natural day- 


light for illumination purposes in classrooms has 


precise control that is 


not been subjected to the 
typical of artificial illumination. 
This report has shown what the conditions are in 


Central Arizona, which are similar to many othe 
areas in the country, particularly in the Southwest 


The data in this paper are pre sented for the pur 


adding a small bit of knowledge to the 


art and science of schoolroom illumination 


References 


l \ 


NGINEERD 
comple te 
ble the 


inst« 


room 


entioned 
vided 
es occasionally 
iously during tl day? It has been my ex 
if adequate light is provided and more is 
light becaus« 


ached. 


lights during the 


user will turn on the additional 


level for human comfort has not been re 
is not a desire to use the electric 
vhat has been done to cope with this situation? Do 
the users simply turn them on as they wish or have certain 
iry rules been adopted outlining the hours when they 


. ) 
18e¢ 


DoMINA EBERLE SPENCER:’ The measurements presented by 
Mr. Williams are of considerable importance. 
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several 


are shown the order of two thousand foot 


lamberts and of large area and in the direct line of view 


Certainly there is no comparison between the visual comfort 


for this source of light and the overhead fluorescent lumi 


naires. The luminaires shown only é a few hundred 


f f the 


footlamberts, their total area is less ‘ ialf that o he 
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would have been much easier. Since very few of the foot 
candle readings, except for Washington High School, were 
under the American Standard Practice recommended mini 
mum, I believed that the averages shown as curves would 
be more valuable and readily understandable. I definitely 
believe that readings from nine positions in the classroom 
give a better picture for analysis than readings from one 
position. I also would call to Mr. Allphin’s attention the 
per cent of total readings summary and aiso the minimum 
nd maximum readings for the middle of the classroom in 
this paper. 
In answer to Mr. ¢ arpenter’s questions, I did notice that 
luring the day some of the classrooms were using their 
ectric lights. However, this was only in the rooms equipped 
with fluorescent fixtures. I never did see the lights being 
ised during the daytime at the Crockett or Clarendon 
Schools since these two schools have concentric ring 150- or 
watt incandescent luminaires, as shown in Figs. 6 and 
Normal procedure at the W ing gh School was 
fluorescent ro\ next ] 
reasoning ind tl , idying Fig. 
Footeandle levels : r window and 
win 
fixtures 
fluorescent equij } he ichard C. Simis, 
ghts at random t she them only 
ernoon, some a 
ons, that one 
unless specific 


the school 


mments 


Mr. Allen and Mr. Kingsbury 


wank them for their interest in my paper. I he pe 
interpret my lack of comment as insincerity, but 
as a compliment since any further discussion on the 
issions would be re petitious 
McKinley’s discussion centering around the vari: 
illumination increasing the appreciation of 
the visual field is interesting. I believe there 
nite challenge in this field to evaluate s effects of vari 
ght in regard to the relief of monotony and increasing 
vesthetic values. However, variable daylight, in my 
inion, is a definite deterrent when the source of daylight 
fenestration) exceeds those values as recommended in the 
American Standard Practices. For example, I believe there 
have been electric lighti installations installed where the 
footeandle levels coul be varied but the source brightnesses 
been controlled to the recommended limits 
Another question arises: If variable illumination levels 
le, at what frequency should they vary? We 
yw that daylight levels can modulate rapidly on a cloudy, 
ly day. If automatic daylight controls are installed to 
is a predetermined level of light, then the economics of 
light could be questionable. And last, I would 
the effort expe nded to date on daylight control 


ouvers, glass block, etc., if we wanted the variable 


iral light in our buildings. Naturally, I 

these external controls on fenestration are also 

o reduce the large sky brightness values. However, 
preciat hat the classrooms presented in my paper 
modern, cheerful atmosphere with none of e stu 


working in the dark. 
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INSTALLATION IN WASHINGTON, D. C. 


Wall Lighting from False Beams 


LIGHTING OBJECTIVE: To light a draped wall without interrupting the architectural pattern of 


the ceiling. 


GENERAL INFORMATION: The living-dining room and porch (glass wall between dining room 


and porch) in which this installation was made is L-shaped. There is a 31-foot 6-inch window 
running the full length of the wall, common to living, dining and porch areas. The ceiling is 
slanted from 7 feet 8 inches above this windcw wall to 12 feet at the peak. Supporting beams 
6 x 7-inches run at right angles to this wall on 9-foot centers. 

Draperies are creamy white shantung with burnt gold and beige figures; average reflectance, 
60 per cent. Panelled walls are of 40 per cent reflectance Korina mahogany. Ceiling is off-white, 
approximately 65 per cent reflectance and carpeting light tan, a very close match to the panelled 
walls in color and reflectance. 


INSTALLATION: Perpendicular to the supporting beams and 12% inches from the wall a false beam 
was installed, intended to look like part of the architectural structure. The purpose of this beam 
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Wall Lighting from False Beams (Continued) 
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is to conceal the fluorescent lamps which light the draperies. One 6-foot T12 slimline and one 15- 
watt preheat start fluorescent lamp with trigger start ballast, both deluxe warm white color, are 
used between each of the structural beams. It will be noted from Figs. 2 and 3 that these are 
placed so that the center of the lamps is even with the edge of the hollow beam. This placement is 
eritical. Moving the lamps to a point where they would be entirely concealed from directly below 
the beam would result in a sharp (and visible) cut-off of light about a third of the way down the 
drapery. Moving the lamps closer to the wall would make them too conspicuous from below and 
would not improve the distribution of light over the draperies. Figure 3 shows the distribution of 
light down the draperies with the lamps in the position shown. 


In addition to its principal function as an element of general lighting in the room, this 


installation also contributes 11 footeandles on a book held in normal reading position on the 
davenport. The table lamps (150-watt, R40 white) add 20-25 footcandles to this. 


Lighting data submitted by Mrs. Claire Sidle, Residential Lighting Advisor, Potomac 
Electric Power Co., Washington, D. C., and Mr. Ben Goodman, National Elec- 
tric Wholesalers, Inc., Washington, D. C., as one solution to a lighting 
problem and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 





Availability of Daylight 


A. HAS BEEN reported previously, a 


project was started in March 1953 at Port Alle 


gany, Pennsylvania to measure the amount of day- 


light available on vertical planes facing the four 


ardinal points, as well as the horizontal. The ex 


perimental portion of the project was completed in 
February 1955. 

In determining some practical application of th 
data taken, it is quite obvious that any “average” 
illumination data, for any elevation or period, is of 
little value to those interested in determining day- 
lighting requirements for buildings. On the other 
hand, the number of hours per day the exterior 


illumination on certain vertical planes can be ex 


pected to be above a given level for any month is of 
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Figure 1A. Illumination received on variously oriented 
faces during a clear day. 
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valu li Ss ! 
were analy zea With thi int in mind 
The illumination ley nm a given face at Port 


Allegany 


8:00 a.m. to 5:00 p.m, solar time for each day 


was plotted at 15-minute intervals from 
Straight lines were drawn to connect the individ 
ual points. Two typical plots are shown in Fig. 1 
A and B), for a very 
After such plotting, the total time the 


clear day and for an “aver- 
age” day. 
lines were above a given illumination level, say 
2000 ft-c, was measured. 


$ 


Table I shows the average number of hours per 


day that north, east, south, and west were above 
1000 and 2000 footcandles during March, June, 
September, and December of 1953 and 1954. As 
would be expected, the south face is above both illu 
mination levels for a longer period of time than any 


other faces at any time throughout the year. As a 
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Figure 1B. Illumination received on variously oriented 
aces during an “average day.” 
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TABLE I 


Average Number of Hours a Given Face in Port Allegany was Above a Given Illumination Level between 


8:00 a.m. and 5:00 p.m. for Several Months during 1953 and 1954. 


Number 
Days East 


wint of 


interest, the maximum illumination level 
recorded on the north face during the two-year 


period was 1920 ft c. 


Since the data available were so extensive, analy 
sis of the information on all five faces would have 
been excessively laborious and time-consuming. It 
was felt that the south face would give information 
which could be applied to the other four faces. The 
main effort was therefore concentrated on the data 
obtained from the vertical surface facing south. 
Table Il gives the average number of hours, be- 


00 an 


and 5:00 p.m solar time, a south 


face was above 1000 ft-c at Port Allegany 
for each month over a period of the two years. The 
two-year average for each month is shown graphi- 


eally in Fig. 2. Over the two-year period, there 


Hours Above 2000 ft-c 
South North East South 


Hours Above 1000 ft-c 


4.66 
5.17 


were data for less than 40 days total for each month 
This was 
caused by mechanical difficulties within the ap- 


of February, August and September. 


paratus itself. Both August and September do not 
fall on the smooth curves drawn through the indi- 
vidual points plotted in Fig. 2, and it would be 
expected that more data obtained during these 
months would cause the points for these months to 
fall closer to the curve. January values would be 
nearer the curve if only the values for 1954 were 
used. 

The data presented thus far, however, are only 
applicable to Port Allegany. A means of trans- 
ferring this information to other parts of the 
country was therefore sought. 

The United States Weather Bureau has, for some 


TABLE Il — Average Number of Hours between 8:00 a.m. and 5:00 p.m. a South Vertical Face is Above a Given 
Illumination Level Throughout the Year in Port Allegany. 


Hours Above 
2000 1000 
ft-c ft-c 
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Hours Above 
1000 
ft-c 
7.38 
7.31 
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HOURS ABOVE ILLUMINATION LEVEL 


MONTH 


Figure 2. Two-year average for each month, 


years, been measuring solar radiation incident on 
a horizontal surface. Such data are available from 
approximately one hundred stations quite well dis 
tributed throughout the United States. 

Because sunlight is a portion of the total solar 
radiation, it was felt that such horizontal radiation 
data might be converted to illumination data on 
vertical planes, providing some means could be 
determined to correlate such conversions 

Fortunately, simultaneous records of illumina- 
tion and radiation incident on a horizontal surface 
were obtained at Washington, D. C. during 1954.* 
The data shown in Table III, obtained from this 
source, shows that on a monthly average one cal 
em* of radiant energy (Langley) is equivalent to 
110 ft-c-hrs. of illumination to within 10 per cent 
for any season of the year. In other words, the 
ratio between average total radiation and average 
total illumination is quite constant regardless of 
the angle of the sun. Therefore radiation data can 
be converted to footecandle-hours with reasonable 
precision regardless of the latitude. It is further 
evident that the ratio is independent of the num- 
ber of sunny and overcast days, since there are, on 
the average, more overcast days during October 
and November than there are during June and 
July. 

The conversion of such total illumination data to 
useful information on hours above a certain illumi- 


TABLE I11—Comparison of Radiation and Illumination 
Data Obtained at Washington, D. C. 


Average Total Average Total 

IMumination Radiation Deviation 
per day per day in 

in ft-c-hrs in cal/cm* Ratio Per Cent 


Number 
Date of Days 
June 1954 18 
July 20 


58,200 544 107 

68,200 567 120 
Sept. 17 48,.'00 414 118 
Oct. 24 88,800 837 115 
Nov. 198 101 
Mean 110.5 
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nation level is dependent, at least at this time, on 
the development of an empirical relationship, so 
that this conversion can be accomplished with a 
minimum of expected error. 

Fig. 3 shows the average number of hours be- 
tween 8:00 a.m. and 5:00 p.m. a vertical surface 
facing south will be above a given illumination 
level in Port Allegany. It can be seen that a smooth 
curve can be drawn through the individual points. 
Fig. 3 also shows that the curve representing the 
number of hours above various lighting levels is 
determined to a large extent by the maximum illu- 
mination level attained at any particular moment 
during any given month. For example, the maxi- 
mum illumination level for a south face is approxi- 
mately 9000 ft-c in December and about 4500 ft-e 
in June. The values would be approximately re- 
versed for a horizontal surface. Since these values 
are obtained only momentarily and are generally 
slightly lower even on so-called clear days, because 
of hazy conditions, the zero intercept of the curve 
would be slightly below 9000 ft-c for December and 
below 4500 ft-c for June for a south face. Fig. 3C, 
in fact, shows the intercept to be at about 4100 ft-e 
and extrapolation of Fig. 3F would show an inter- 
cept at about 9000 ft-c. 

It thus becomes evident that a direct conversion 
of average total footeandle-hours to hours above 
4000 footcandles could not be made, nor would it be 
possible to make a conversion to hours above zero 
footeandles. Therefore it becomes a matter of mak- 
ing the conversion at that illumination level which 
gives the least deviation from the mean for every 
month throughout the year. 

Table IV shows a comparison of the average total 
illumination on a south face between 8:00 a.m. and 
5:00 p.m. with the average number of hours that 
face is above 2600 ft-c, taken from Figs. 3A to 3F, 
during the same time interval per day at Port Alle- 
gany. It is seen in Table IV that one hour above 
TABLE IV—Comparison of Average Total Illumination 

on a South Face between 8:00 a.m, and 5:00 p.m. 

with the Average Number of Hours that Face is 
above 2600 ft-c per Day at Port Allegany. 





Average Total Average Number 
Illumination of Hours Deviation 
per day Above 2600 ft-c in 
in ft-c-hrs per day Ratio Per Cent 
2.48 f 7.1 
34 § 4.1 
72 9 


17,450 
16,000 
19,540 
800 
7,360 
420 


025 


84 1.8 


66 f 0 
98 5.$ 
35 
25 
89 
08 
76 


325 
100 
,700 
600 
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Figure 3. Average number of hours between 8:00 a.m. and 5:00 p.m. that south face is above various illumination 
levels throughout the year in Port Allegany. 
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MAXIMUM DEVIATION IN PER CENT 


2200 ‘ 2000 ; 2000 
ILLUMINATION LEVEL IN FOOT CANDLES 
Figure 4. Maximum deviation of the values for any 
month from the mean when converting average total 
illumination between 8:00 a.m. and 5:00 p.m. to the 
average number of hours during this interval above a 


given illumination level. 


2600 ft is -omparable to 6570 ft-c-hrs. with a 
maximum deviation of 9.5 per cent. Comparisons 


at lighting levels above or below 2600 ft-c give 
larger deviations. Fig. 4 shows the maximum devi- 
ations in per cent of the mean obtained when the 
correlations are made at other illumination levels 

Thus far, it has been shown that it is possible to 
convert the amount of radiation falling on a par- 
ticular surface to the number of hours that par- 
ticular face is above 2600 ft-c. For example, if a 
particular face receives an average of 200 cal/cm? 
radiation per day, it would have an average of 

200 * 110 or 22,000 ft-c-hrs, 
which -orresponds to 
22 000 a 

$570 or 3.35 hours 
above 2600 ft-c. This conversion has a maximum 
error of 18.0 per cent. Even though the conversion 
from radiation to illumination was made from data 
obtained on a horizontal surface and the conversion 


Figure 5. Average solar and sky radia- 
tion in Langleys incident on a south 
face in January (after Jordan and 


Threlkeld). 
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from total illumination to the number of hours 
above 2600 ft-c was made from data obtained on a 
south face, it is permissible to interchange the fac- 
tors from one face to another since both were ob- 
tained from random conditions of cloudiness and 

It further 
follows that the conversion is independent of the 


latitude 


without regard to the angle of the sun. 


The advantages of having a vertical surface 
facing south, as shown in Table I, have not escaped 
concerned with the utilization of solar 
J rdan and Threlkeld® 


have derived maps of the United States showing 


the people 


energy for power purposes 


lines of constant solar radiation falling on a south 
vertical face during given months. The maps were 
made possible by the use of ratios of south vertical 
to horizontal radiation obtained at Blue Hill. Mas- 


} 


sachusetts, the only observatory recording radia- 


tion data on all five faces. A reproduction of their 
map for January is shown in Fig. 5. It is possible 
to convert this map to one showing the number of 


| 


hours a south face is above 2600 ft-c. The number 


of hours above 2600 ft-ce is not, however, particu- 
larly advantageous to illuminating engineers. Ex- 
terior illumination levels of 1000 ft-c and 2000 ft-e 
are of more value 

Since the curves shown in Figs, 3A to 3F are 
characteristic of the particular months as they 
occur in Port Allegany and deviate by a maximum 
of three per cent from the points derived from the 
illumination data, it seems more than fortuitous 
that this fine agreement occurs. First, it shows that 
recording of data at 15-minute intervals is sufficient 
and momentary fluctuations need not be considered 
when monthly averages are used. Secondly, it be- 
comes evident that in addition to having the zero 


intercepts fixed by the maximum illumination level 


reached during a given month, the slopes of the 
curves are determined to a large extent by clouds 


and smog 
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A good example of the effects of cloudiness on 
the curves is shown in Fig. 6. The curves show the 
average number of hours between 8:00 a.m. and 
5:00 p.m. each day a south face in Port Allegany 
was above a given illumination level during the 
month of October in 1953 and 1954, as well as the 
for the 


ertain 


average combined two-year period. The 


hours above illumination levels during 


1953 are 


same levels during 1954 


approximately double those above the 
The zero point for both 
however. would be 


surves, at approximately the 


There were 30 days re- 
Hence the difference 


comparable to that shown 


same illumination level 
orded during each October 
in loudu ess would be 
between various regions of the country in Fig. 5 


1954 


6 represents the condition in Port Allegany 


were assumed that the bottom curve 


October and that the top curve (1953) is 
at “Site X” 


in some other part of the country, then it would be 


f the illumination availablk 


to determine the feasibility of converting 
at “Site X” to 
or 1000 ft-e by 


possibli 
the number of hours above 2600 ft-« 
the number of hours above 2000 ft- 
using the values shown in Figs. 3A-3F directly 
This is not unreasonable since Port Allegany in 
general has more “overcast” days than most other 
Thus, for example, 2.92 hours 


on the “Port Allegany” 


places in the country 
are shown above 2600 ft- 
5.30 hours on the “Site X” 
} 37 hours above 2000 ft-ce 


eurve and curve. It is 
also shown that there ar« 
“Port Allegany” curve. A direct conversion 


5 30 hours above 2600 ft-c at “Site X” 


on the 
of the would 


give 


6.12 hours 


above 2000 ft-e at “Site X.” The calculation gives 


an error of 7.4 per ce from the value derived 
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Figure 6. Average number of hours above various illu- 
mination levels between 8:00 a.m. and 5:00 p.m. dur- 


ing October of 1953 and 1954. 
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from the illumination data. A conversion to hours 
above 1000 ft-e would result in a 31.7 per cent error 
Similar caleulations, using the 


Port Allegany, for the other 


by this method. 
data available at 
months of the year show 7.4 per cent to be the maxi- 
mum error when conversions to hours above 2000 
ft-c are made. Hours above 1000 ft-c again show 
larger deviations 

The maximum error in converting radiation data 
to hours above 2000 ft-c by the above method would 
be 8.6 + 9.4 + 7.4 or a total of 26 per cent. It 
would be expected, however, that greater errors in 
converting hours above 2600 ft-e to hours above 
total 


radiation falling on “Site X” during some particu- 


2000 ft-c would occur when the average 
lar month would be more than twice that falling 
on Port Allegany. It is felt that the maximum 
error would then be in the neighborhood of 30 per 
cent. But, on the cther hand, it has been shown 
that conversion of average total illumination to 
the average number of hours above 2000 ft-c has 
see Fig. 4). In 


this particular calculation one hour above 2000 ft-c 
Then, by 


a maximum error of 20 per cent 
is equivalent to 5335 +1065 ft-c-hrs 
using this direct conversion, the maximum error 
for converting average total radiation to average 
number of hours above 2000 ft-c would be 29 per 
cent. Accordingly, there is little difference between 
the accuracies, but the latter conversion has the 
advantage of being more direct. 

Fig. 7 has been prepared by converting the iso- 
lines of Fig. 5. The map shows the average number 
of hours per day the illumination on a south ver- 
tical face at different throughout the 
country would be above 2000 ft-c during January. 


locations 


The maximum deviation would be 30 per cent, but 
it is expected that the curves in the eastern part of 
the country are more accurate 

While they have not been included in this paper, 
it is obviously entirely possible to prepare maps 
similar to Fig. 7 for other orientations and months 
of the year, and for different illumination levels, 
using the data contained in Jordan and Threlkeld’s 
paper, previously mentioned, and the material con- 
tained herein. While the data expressed on such 
maps at levels of, say, 1000 ft-c may be subject to 
errors larger than 30 per cent, they nonetheless 
should prove of value to those groups interested in 
the utilization of daylight for room lighting. 

The economic aspects of this analysis are inter- 
esting. The data compiled in Port Allegany may be 


taken directly as an example of what might be ex- 
conditions. The 


pected under adverse weather 
Pacific Northwest and the region south of the Great 


Lakes, where Port Allegany is situated, experience 
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Figure 8. Percentage of time between 

8:00 a.m. and 5:00 p.m. when the illu- 

mination level on a south face is above 
2000 footcandles during January. 


+ 


ESS 00-100 % HH 70-80 % 


the worst conditions for daylighting of any portion 
of the country (see Fig. 3A). Yet even in this part 
of the country, and for the winter month of Janu- 
ary, 2000 ft-c is available on a south face over 40 
per cent of the daylight hours and a correspond- 
ingly larger percentage at lower levels, a factor 
which certainly deserves consideration in building 
design. 

Additional recordings of exterior vertical plane 
illumination, either in conjunction with radiation 
data or coordinated with near-by Weather Bureau 
data are required to further substantiate this pres- 
ent effort. 
ditions, and testing of the methods contained in 


For maximum difference in weather con- 


this paper, it would be desirable to take such data 
in a place or places remote from Port Allegany, say 
west of the Mississippi or in the southwest. Only 
by such additional data can the methods shown for 
conversion of radiation data from all parts of the 
country to illumination levels be verified 
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Daylight 


Figure 7. Average number of hours 
per day during January when the illu- 
mination level on a south vertical face 


is above 2000 footcandles. 


} 55-65% 45-55% 4<45% 


Conclusions 

1. A method has been shown whereby radiation 
Weather 
parts of the country can be converted into useful 


data collected by the Bureau from all 


illumination data. 

2. Further substantiation of this method requires 
the collection of additional illumination data from 
at least one more source, preferably west of the 
Mississippi. 

Finally, the authors would like to express their 
grateful appreciation to our Director of Research, 
Dr. A. H. Baker, without whose keen interest and 
suggestions the preparation of this material would 


have been impossible. 
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DISCUSSION 


le form and this 


when the same 


ivailability of Daylight 


Kingsbury-Anderson-Bizzaro 


iformation is obtained for othe parts of the United States. 
Since daylighting problems relate to vertical surfaces having 
u variety of exposures and to the horizontal surface, this 
nformation should be extensive as to ex ires. Ground 
reflected light plays such an important part in daylighting 
design of buildings that these data for rtical surfaces 


should be extended to include sever ground re 


e with the authors that mo i n the 

ity of daylight could be obta fy record 

ngs of total radiant energy. Irn 1924 Kimball pub 

shed some data in the Monthly Weath correlating 

illumination and total radiation and it int ig to note 

that these results are in rough agreem: ratios 
given in this paper. 


I sincerely hope that we shall conti: 


type for assistance 


MacDOoNALI 

-ontribution 

ithors come 

inion the importancs 

ller discussion by the authors 

sh ipe of the curves shown in Fig ijectory 
ind cloud regimes ; and of the influen ements 
on the systematic trend with march of nth own in 
the deviations in the last column of 17 might 
further clarify the validity of extending rati average 
number of hours above a given valu 
mean radiation) to other sections. The 
suggested by the ithors on independent 
obtained will in any event be important 


to be congratulated on substantially ex 


of available data. 


ANDERSON and \ IZZARO:** 


F. Kinessury, H. H 


¢ 


is indeed a pleasure to acknow ments made 


n our paper and to again express 1dditional 
data will be taken to further verify l t l is work. 
Since there are but few questions at ore further 
inswers, perhaps it is german ively simple 
means by which these results m ve checker y the gather- 
ing of additional data at other points throughout the United 
States. Since the method shown basi nvolves determi 
nation of the number of hours the lighting level is above a 
certain value on any particular exposur t should be en 
tirely possible to devise relatively inexpens equipment to 


measure “hours above” for any exposure One suggested 


method would be to use cosine-corrected nd hermetically 


| photoecells mounted vertically on ar sired exposure 
I I 


f this photocell could then | run throvgh a 
sensitive type relay, such as manufactured by the Weston 
Electric: Instrument Corp., to a running time meter re 
eordi ime in hours and tenths. By presetting the relay, it 
hours above a pal 


for the 


should be then possible to record direct! 
ticular level with a low expenditure of both money 
original equipment and man hours invested to record the 
data. A little more elaborate set-up would incorporate a 
photocell as before and a single point recorder which would 
draw actual curves of the lighting levels and could be 
interpreted to read footcandle hours and hours above. A 


still more elaborate set-up might be to use a double pen 


*United States Department of Commerce, Weather Bureau, Wash- 
ngton 25, D. ¢ 


** Authors 
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recorder in combination with both a photocell and a 
pyrheliometer to record radiation received and light received 
directly at one location. Automatic switching equipment 
obviously should be included to turn any one of the instru 
ments on and off at predetermined times. 

In regard to Mr. MacDonald’s comments requesting fuller 
discussion of the shape of the curves shown in Fig. 3, gen- 
eral comments only can be offered since the probable shape 


of these curves is somewhat dependent upon geographical 


location and weather conditions. For the Port Allegany 
region, visual and human experience recognize the fact that, 
for example, December is a month with relatively few clear 
days, the daylight hours are few, and therefore the curve 
showing average number of hours above various illumination 
levels should be quite flat. Conversely, in June, when the 
sun is more frequently seen and when daylight hours extend 
beyond the period of our measurements, the curve would 


tend to be somewhat steeper. 


First Approved Lighting Systems for Coal Mines 


For the first time in history, the Bureau of Mines has 
lighting systems as per 
These 


approvals, announced by Secretary of the Interior Fred A 


approved two commercially made 


missible for safe use in gassy or dusty coal mines 


Seaton, were granted after rigorous testing. They fill a 
need that has existed since mining of coal began, and may 
bring about one of the greatest advances in mine safety ir 
recent times, 

Heretofore, the only light available at the coal face has 
been provided by the beams of the miners’ electric cap 
ind the 


adequate illumination in coal mine working areas has con 


i 


lamps headlights of mining machinery. Lack of 
tributed to many accidents and hampered production, and 
the hazard has increased with greater mechanization. Until 


now, however, the fire and explosion risk created by lighting 
systems drawing current from mine electrical circuits has 
After 

) 


prolonged study at the Bureau’s Central Experiment Station, 


outweighed the hazards caused by poor visibility 


Pittsburgh, Pa., the Bureau issued standards for testing 


lighting systems to determine their permissibility for safe 
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use in gassy or dusty coal mines. Two systems have now 
been approved. 

The luminaires of the two approved systems each take 
advantage of the intrinsic safety of fluorescent lamps when 
used in an instant-start circuit. Designed to be suspended 


vertically, and to be spaced at about 18-foot intervals, 
they are about 18 inches high and six inches in diameter. 
Each uses two 14-watt fluorescent lamps mounted side by 
side in a transparent plastic tubs A magnetic lock pre- 
vents unauthorized replacement of lamps or tampering, and 
a short cable and special plug on each unit permits addi- 
tions as mining advances. 

The first approval covers a two-wire distribution system. 
This is isolated from all other mine circuits by a4 trans- 
former or a motor generator; it uses 120-volt alternating 
eurrent. The second approval covers a three-wire distribu- 
tion system, with the third wire used to ground the metal 
frames of all parts. 

From a release dated December 10, 1956, from U. 8. 


Department of the Interior, Bure: r Mines. | 





> 


f RINCIPLES involved in good lighting for 


composing rooms and other printing plant areas 
are not new. They were studied and expounded 
years ago, and no wonder: the seeing tasks involved 
with printing are among industry’s most critical 


The rule is use 


of illumination. Under such illumination the com 


a large-area low-brightness source: 


positor can inspect type faces by viewing then 
against the reflected image of the luminaire. Such 
a system alleviates the chief lighting problem 
specular reflection from metal forms, and low con 
trast between various parts of the metal 

Why then, has it not been routine to install such 


) 


a& system in printing plants? Very large-area low 


brightness units have for the most part been cus 


tom made and cumbersome. To alleviate this prob 


lem then, was the objective in planning the lighting 
for the plant of the Boston Herald-Traveler. The 
design hinged on a method of securing the 
desired visual result with a practicable, low-bright 
ness source, simple, easy to install, and maintain, 
having the long-life characteristics of an industrial 
fluorescent reflector but suited to the specialized 
tasks encountered 
The system installed fully meets these require 
ments luminaire is made up of 
double 


aproximately eight per cent upward component, 


Essentially, the 


parallel industrial reflector units having 


with diffusing corrugated vinyl plastic across the 
bottom of the complete unit. The plastic diffuser is 


held by i frame suspended close to the bottom edges 


Alonzo Taylor, Boston Edison Ce soston 
in the MMILJ contest conducted by the New 
nd Second P e in the Northeastern Regional 


Composing Room Relighted 


Composing Room 


Four parallel rows of 40-watt 


standard cool white fluorescent lamps are used (two 


lamps in each reflector). The two parallel reflector 


units are secured together side-by-side, with the 


plastic diffuser covering the whole width of the 


bottom. Corrugations in the plastic are normal to 


the axis of the lamps. Continuous rows of this 


ombination are mounted seven feet above the floor, 


BEFORE: Note brightness streak across metal. 
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From levels of 40-60 ft-c (left) with 
open reflector units to 100-140 ft-c 
(right) with plastic diffuser units. 


Relighted 


directly over the composing tables, so that a reflec 
tion of the source is produced uniformly through- 
out the working area as viewed by the compositor 
Certainly the requirements for simplicity and 
ease of maintenance have been met. As to meeting 
the lighting and seeing objectives, brightness read 
Main 


tained average illumination is of the order of 115 


ings indicate highly satisfactory results 


AFTER: Note improvement in uniformity of brightness. 
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footeandles. Illumination from the old system 
varied from 40 to 60 footcandles on the stone. Ex 
posed lamp brightness under the old system was 
1900 footlamberts, compared with a brightness of 
some 500 ft-L for the plastic shielding 

In taking the readings for reflected brightness, a 
4-pica base slug was selected as the equivalent of 
the specularity of a type face. Under the old light 
ing the brightness varied greatly between the re 
flection of the bare lamp and the adjacent area 
Under the old system, reflection of a lamp was 230 
ft-L, with the adjacent area on the work about 
19 ft-L. The brightness ratio between the streaks 
of reflected light of the lamp and the adjacent area 
was therefore 12 to 1 

Under the new system installed, the reflection of 
the plastic diffusing was only 95 ft-L, with a ratio 
within the normal working area of 1 to 1; in other 
words, a uniform brightness is reflected throughout 
the task. The area outside the reflection of the dif 
fuser shows a brightness of 15 ft-L, so that in the 
rare instances when this might come into view, the 
ratio is still only 6 to 1. The significant point, how 
ever, is that with the large-area diffuser, the reflec 
tion brightness drops from 230 down to 95 ft-L 
At the same time the illumination level is more than 
doubled, uniformly, over the whole surface of the 
working area. With this installation, harsh re 
flected glare has been minimized, a high level of 
illumination is diffused from one border of the 
chase to the other, and the typesetter can not only 
distinguish the details of the work being done, but 
can do so in comfort. 


Composing Room Relighted 





Interior Lighting with High-Output Fluorescent Lamps 


(Rebuttal to discussion appearing with paper, published in the 
December 1956 issue of ILLUMINATING ENGINEERING) 


JoHNnsON:* I would like to express my appreciation Bulb Wall Temperature for 
the diseussors for their varied and interesting com Various Commercial Type Luminaires. 
e rratif that sul : ; : * 
It is indeed gratifying that this subject is of such Bulb Wall Temperature 
to lighting men throughout the country. Luminaire Mounting Cent Fahr. 
Bare Lamp (2-Lamp Ceiling Mounted 41 106° 
Direct-Indirect (2-Lamp 24-inch Suspension ’ 102° 
ghting installations is we taken and I heartily Direct-Indirect (4-Lamp 24-inch Suspension 42 108° 


lphin’s reference to the use of high-output lamps 


Semi-Indirect (2-Lamp 24-inch Suspension 16 115° 
. : Semi-Indirect (4-Lamp 24-inch Suspension 52 126° 
Bradley’s announcement of a newly 


developed two- 
recessed luminaire for use with the high-intensity 
is of extreme interest. The purpose of the paper, Commercial Type Luminaires 
to investigate the adaptability of current Ceiling and Suspension Mounting. 
use with the new high-output lamp 
Bulb Wall Ballast 
Luminaire Type Suspension Temperature Temperature 
imp i iy one particular type iminaire (2-Lamp) Distance Cent Fahr Cent 
sare Lamp Ceiling Mounted 41 106° 89° 
Direct Louver Ceiling Mounted 45 113° 20° 
ost any probl » i Direct ( iver 1-Foot Suspension 45 113 87° 


1uthor’s intention to imply the impossibility 


through sound engineerin 


Direc iver 2-Foot Suspension 42 1f ase 


design and a systematic engineering approach 
ill eliminate this problem 
It is extremely gratifying to find others in the lighting 
justry concerned with this problem and to learn that they 
have run similar tests. Mr. Jones’ report of duplication of 
tests and similarity of results with my own is appreciated. 
The difference in test results regarding the solid-top indus 
ial luminaire may be due to the ambient temperature dur- 
x the test. Our test on this lamp and luminaire combina 
tion was run at an ambient temperature of 75F. At this 
ambient temperature the bulb wall temperature may not have 
been high enough to reduce light output. I have previously 
ommented on Mr. Jones’ statements concerning the use of 
800-ma lamp in the semi-indirect type luminaire 

In answer to Mr. Linsday, I ¢ nly say that sufficient 
ita were not available comparing various combinations of 

unufacturers’ lamps and ball: to determine 
ervice lumen values for rapid ind slimline lamps. The 
manufacturers’ production tolerances in ballast and lamp 
would require considerable data to be taken before represen- 
tative values could be arrived at. The efficiencies referred to 
n Table I were obtained using published manufacturers’ 
The illustration indicating higher energy cost for the 
pid start installation was only true in the case of the semi- 
ndirect type luminaire where high lamp bulb wall tempera- 
ire reduced the light output of the rapid-start lamp and 


required higher installed wattage for equal illumination 


Mr. Pennybacker is correct in his statement that light 
depreciation varies with the watts per unit area; however, 
this is not the only variable which has an effect on lumen 
maintenance. The type of fill gas or gases used, the pressure 
of these fill gases and the chemical composition of the lamp 
phosphor also have an effect on lumen depreciation. At the 
writing of this paper, the lamp companies were unable to 
furnish me with an accurate lumen maintenance figure. At 
that time it was estimated that lumen maintenance would 
be approximately the same or only slightly lower than that 


for the 425-ma lamps. 
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MMILJ Entries Show 
Current Lighting Trends 







New techniques in applied lighting are rounded up from time ‘ el i 
to time, in IE and in the trade press. Trends are predicted, ™. hi 
reported and demonstrated. Ideas are sought, advanced and " mij 


improved upon. Quietly reflecting these trends in actual installa- 








tion, however, are the hundreds of jobs presented throughout two 






countries in the I.E.S. contest for “My Most Interesting Lighting 






Job.” Frequently the “most interesting” aspect is the unusual 





solution of an unusual problem. More often, though, these instal 






lations stand out as gratifying achievements because the appli- 






cation of known principles, plus imagination, has brought similar 





gratification to the user 


Shown on this and the following six pages are typical instal- 





lations reflecting many of today’s trends in lighting practice 
All of them were entries in the 1956 MMILJ competitions 







MODULE — Lighting for the Chevrolet Engineering Center, strong and Hall Engineering. Lighting by Donald J 
Warren, Mich., has been coordinated with the architect’s Theisen, Sylvania Electric Products Inc., Detroit. Michigan 


plans and with the contractor’s work from the “first Section MMILJ 






draft” onward. The architect had laid out the building 






longitudinally on a two-foot module. Consequently, vinyl 


plastic rolls for the luminous ceiling of the drafting room 







shown are in two-foot widths running across the building 





Perforated aluminum sound-absorbing baffles are hung di 












rectly from every other supporting channel (which hold 


the plastic in place), a spacing of four feet. Cross baffles 






four feet long were built into the design for additional 





acoustical treatment, crossing the longitudinal baffles every 






} 


eight feet ‘lenum for this luminous ceiling is seven feet 






deep. It houses, completely concealed, all of the heating 






and air-conditioning ducts, pipes, and other equipments re 






quired to service the building. Air, heated or cooled, is 






forced into the room around the sides of the plastic. Since 






such equipment in the plenum would substantially affect the 






amount of light reaching the working surface, a metal 





reflector sub-ceiling has been provided beneath the pipes and 
ducts, in 2-foot by 4-foot rubber gasketed pieces directly 







over the strip lighting. This “ceiling” is approximately two 






feet above the plastic, and rests directly on the strip fixtures 






and a T-member suspension. Sprinklers protrude through 






the metal pan reflector. The fixtures themselves are single 






lamp T12 slimline, in continuous rows on two-foot centers, 
suspended by five-foot rods from the structural ceiling. The 
lamps are staggered on two circuits in such a manner as to 
provide one-third, two-thirds or full illumination. Lighting 
levels in the drafting rooms run 40, 80 or 120 footcandles. = ‘ - 
Architect, Argonaut Realty; contractors, Darin & Arm 
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FLOODLIGHTED BUILDINGS — In addition to 
the more spectacular floodlighting installations, many 
buildings are combining civic service with facade dis- 
play by providing high-level sidewalk illumination. 
With a total absence of direct glare, the installation 
for this California bank building blends inconspicu- 
ously with the architecture, at the same time attract- 
ing attention to the bank’s services. Eight-foot cus- 
tom-made reflector luminaires, each using two rows of 
96T12 rapid start lamps at 800 ma, are concealed in 
the first-story cornice, 35 feet above the sidewalk. 
Hinged for easy maintenance the reflectors are fully 
water-tight; ballasts are housed in water-tight cans 
behind the cornice parapet. 

Installation by George Raab, Boyd Lighting Co., 
San Francisco, Calif. Second prize, Golden Gate 
MMILJ. 


LUMINOUS CEILING PLUS INCANDESCENT LENS — treatment. For specialized areas, produce is highlighted to 
Mult . beams and rf r n mn e ceili 125 footeandles from 300-watt incandescent lamps with low 
brightness lens, installed in the luminous ceiling. Over dairy, 
meat and vegetable cases, 60-watt incandescent units with 
usymmetrie mirrored glass reflectors are recessed on 3-foot 
enters. A unique type of trap door arrangement is pro- 
vided at the ends of each aluminum suspension tee for easy 
removal of the plastic for maintenance. 
Installation by H. J. Krietzberger, Pennsylvania Power 
and Light Co., Hazleton, Pa., and M. J. Davis, Pittsburgh 
flector Co. First prize, Eastern Pennsylvania Section. 
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THREE ESSENTIAL COMFORTS — Lighting, Acoustics 
and Air Conditioning — Emphasis on all three of these 
human comforts in industrial areas, if not a “trend” is in 
any case becoming more prevalent. Plant managers increas 
ingly appreciate their potential effect on production; lead 
ing illuminating engineers advocate all three. At the new 
Criterion Machine Works in Costa Mesa, California, all 
three have been provided with visual comfort a major 
feature. A friendly circle of interflectance of the 90 foot 
eandles of illumination provided by the system is, of 
course, the dominant factor in this happy circumstance: 
Walls have been painted a light green having 40 per cent 
reflectance; machines and other equipment are light gray; 
cement floors have been brushed with a white cement as a 
finish coat, to complete the circle of high reflectance sur 
faces. The white (75% RF) acoustical tile ceiling serves both 


to absorb excessive noise and to reflect back to the working 


LOW-BAY MERCURY — Contrary to previously 
accepted mounting heights for mercury units, this 
installation uses 400-watt color-corrected mereury 
lamps at a mounting height of only 12 feet. The 
lamps are used in prismatic reflector luminaires pro 
viding 30-degree shielding to the lower tip of the 
bulb. An upward component of light reflected from a 
light-colored ceiling contributes considerably to the 
comfort of the installation. The working area is an 
assembly conveyor, where it was the goal to provide 
sufficient light for the assembly of small parts with 
out the use of local supplementary lighting. Illumi 
nation level with this system is 75 footeandles. 
Designed by Herbert A. Odle, The Holophane Co 
Inc., Newark, Ohio. Runner-up MMILJ contest, Cleve 


land Section. 
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surfaces light from the 10 per cent upward component 
feature of the luminaires. Lighting is from 96T12, 430 ma, 
two-lamp industrial units in continuous rows on 10-foot 
centers, mounted on 24-inch stems at 12 feet. Daylight glare 
from the high-transom type windows overlooking the ocean, 
has been minimized by means of horizontal louvers which 
themselves may be controlled to coincide with the location 
of the sun each day. Brightness ratios in this machine shop 
are in line with recommendations for high-quality office 
lighting, a feature which is itself becoming a trend for indus- 
trial lighting practice. Ratio of task to adjacent surround 
ings is 2.5 to 1; of task and remote surfaces, 7 to 1; lumi 
naire to surfaces adjacent, 20 to 1, and anywhere in the 
normal field of view, 37 to 1. 
Lighting by Philip L. Martin, Southern California Edison 
’ 


Co., Huntington Beach, Calif. Third prize, Southern Cali 


fornia Section MMILJ 
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OUTDOOR-INDOOR TECHNIQUE — Dominant 
architectural feature of the LaParee Restauran! is the 
canopy across the entire width of the front 
extending 11 feet over the side\ © and 
through the glass front to a point ‘ inside 
restaurant. The glass front of ince starts 
some three feet | 
wails 

Reeessed in the canopy are 
seven each of 75-watt R-30 pin-hole four 
each row outdoors and three indoors his provides a 
high level of il nation over tl idewa and en 
trance way, and also six lines of ligh uding into the 
restaurant. Cove lighting over nter portion of 
the dining area uses davlig! lu iorescent lamps, 
ind recessed in the perimeter ar Zz ri %30 
floods 

Archit , y and 


tion by ‘lournoy, Sr 


Birmirg cond 


policies and procedures. Fluorescent mercury (700 watts 


street lighting units with mounting height of 32 feet 6 


SHOPPING CENTERS 


n inches are on 75-foot to 110-foot spacing, staggé red. With 


future plans to double or triple the size of the center, a 
series circuit system was felt to be more suitable, rather 
than multiple circuits, primary feeders and vaults. The 
system includes: standard 2400-volt- service underground to 
the utility building; regulators, standard 2400 volt primary 
6.6-ampere secondary; 14-inch galvanized conduits for 5 
kv circuit conductors; marbelite standards requiring no 
painting 

ea Lighting by Clarence Gabel, Southern California Edison 

Shopping Co., Long Beach, Calif Fourth prize, Southern California 


rements, Section 


a 
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SILHOUETTE DISPLAY — An eight-foot square 


low-brightness luminous panel provides a dramatic 





background for high-quality merchandise in this sim 
ple but effective application of the “attraction” prin 
ciple. The panel is made up of two boxes 4 by 8 feet, 
ee one-foot deep, covered with a shoji sereen of poly 


plastic. Ninety-six-inch slimline strips are mounted 





vertically on one-foot centers; F96T12 de luxe lamps 
are used. Highlight on the mannequin display is from 
two 150-watt recessed adjustable spots. 

Installation by Grant Radford and Roland Dygert, 
Pacific Gas and Electric Co., Oakland, Calif. Third 
prize, Golden Gate Section MMILJ 








RELIGHTING COMBINED WITH ACOUSTICS — Th« beamed ceiling construction with many intricate plaster 


approach to the relighting of the Home Building and Sav moldings and designs of a by-gone era. An open balcony 

ings Co., Toledo, wrapped several existing problems into office at the rear did little to improve the overall appearance, 

one, and the lighting solution paid dividends in improved and much to increase the overall decibels. 

architectural appearance and a greatly decreased noise level In the relighting, the beam detail provided a basis for a 
in addition to 55-60 maintained footeandles dropped acoustical tile ceiling and a recessed lighting system 
The bank, last re-done ver 20 years ago, had a heavy of modular design. The false ceiling was lowered to the toy 


- 
ime? 
' 
7 
bas 
-- le = 
- — ————. ae a 
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rhe baleony area was next relighte » recommended levels, 


; 


en enclosed with ribbed acrylic plastic. This, with the 


ate ighting behind, creates the appearance of a 
inous wall from the main floor below. 
ass bloc windows, no 
if functional lighting, we 
to the acoustical treatment 


by Jack Felkey, Toledo 


ze, Northwestern Ohio 


’ high-stress control lenses with an intensive dis 


GYMNASIUM LIGHTING ral factor yn ed prismatic 


of 8] tructure down the cen tribution. Lenses will withstand the impact of basketballs 
and softballs 

After poin y-poi ! eal tions, two addi 

nstalled in 

de of the 


watt flood 
foot cents lo he top of the 
assembly, to provide upward eiling and 
ced brightnesses 

he architects then added gaily colored wooden panels to 

the end walls for cheerful effect 
Installation by A. W. Lange, The Holophane Co. Ine., 
and John Quealy of Haarstick Lundgren and Associates 
Inc., St. Paul, Minn., architects who designed the gym- 


nasium. Runner-up, Twin City Section MMILJ 
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HIGH BAY FLUORESCENT — High levels of illu 
mination in industrial areas can hardly be termed a 
“trend” any more. Quality too has been an accepted 
proposition for some years now, and high mounting 
of fluorescent sources is currently a practicable light 
ing system in many factories. For the lighting in this 
large machine shop, two-lamp 96T12CW slimline 


fluorescent luminaires are mounted in 34 continuous 
rows of 24 units each, at a mounting height of 24 
feet at 6-foot spacing. A 550-volt system is used in 
this plant; 550-volt instant start ballasts are mounted 
outside the unit in special enclosu eases, staggered 
to one side and the other of the luminairé« 

Even in the very dusty atmosphere encountered, 
illumination after three months averages 40 ft-e. 
Ceiling is painted steel, walls are of white-washed 
concrete blocks. 

Lighting designed by Andre Dandenault, Canadian 
Westinghouse Co., Montreal, Quebec, Canada 


up MMIL.J contest, Montreal Sectior 


Runner 


GLAMORIZING WITH LIGHT — This is what can be 
done with light an imaginative design has transformed 
a small drab store into a glamorous modern salon. As the 


lighting has been employed here, it furnishes not only the 


proper quality for appraising furs, but is also an integral 


part of the architectural design. Two separate levels of 
illumination serve to “separate” the cloth coat and suit 
department from the fur salon. For the fur department, 
shown here, the ceiling has been painted flat black, as have 
the walls down to seven feet from the floor. Doors and 
facings of the fur bins are pale green; carpet is gray-green. 
A dropped ceiling is suggested by placing the dropped pen 
dant dome lights 10 feet from the floor. The angle of re 
flected light from the domes picks up cove lights on the 
perimeter of the room; no spillage of light occurs on the 
black walls or ceiling. The perimeter lighting in the fur 
salon uses cool white fluorescent lamps diffused by frosted 


glass. Recessed, shallow round incandescent units, one blue 


tinted to accent fur textures, illuminate a customer looking 
into the large mirror at the rear. 
Lighting by Bernard 8S. Vinick, Sellavision Corporation, 


Hartford, Conn. Third prize, Connecticut Section MMILJ, 
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A Uniform Light Source 


Excited by Radio Frequency 


l \ NEW FIELD has been developed in the 


industry. In this field illumination is 
d through electronic, rather than electric 
4] 


s. The xenon flash tube and power supply, 


the zirconium are lamp and power supply, and 
flashing approach lights for airports are all exam 
We might 


word “lumonics” to deseribe this combi- 


ples of lamps with electronic fixtures 


n of the science of electronics and the science 
illumination. This paper will discuss another 
development in the lumonies field: the radio 
uency lamp 
radio frequency lamp, or RF lamp, produces 
ugh the induction heating by radio fre 
power of a solid disk of highly refractory 
The light source is small, bright and uni 
lhe lamp is specifically designed to be used 
lipment and processes requiring a rather 
narrow pencil of light rays, such as projectors, 
printers, microscopy and color picture tube process 
Fig. 1 is a photograph of the RF Lamp and 


Power Supply 


Need for a Small, Bright, 
Uniform Light Source 


There is presently a need for a small, bright light 
urce for uses involving a narrow pencil of light 
rays. For instance, a 16mm movie projector re 
quires a light source of about a quarter inch. A 
35mm movie film printer requires a five-sixteenth 
larger than these are 


inch source Sources any 


simply a waste of power; smaller sources require 
lenses that cannot be produced 
In many applications involving a narrow pencil 
of light rays, the light source must be stable and 
uniform. Stability and uniformity are now being 
obtained by sacrificing light through optical tricks 
as light diffusion 
Im printers by a factor of 4:1 are not un 


For instance, light losses in 


cause to achieve adequate uniformity 
1 ‘ 
and stability the present light source requires diffu- 


A par presented at the National Technical Conference of the 
I nating Engineering Society, September 17-21, 1956, Boston 
Mass. AuTHOR: Sylvania Electric Products Inc., Salem, Mass. 
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By SANFORD C. PEEK 


This paper describes the development of a 

new small, bright, uniform light source. The 

light source is described, its development is 

discussed, and potential applications for the 
source are examined. 


sion filters. There is a need for a small, bright light 


source that is intrinsically stable and uniform. 


Approach to Desi Problem 
gn 


The design of the RF lamp was based on the fact 
that source brightness, not size, determines the 
amount of light produced. It might seem that illu- 
mination can be increased by de-magnifying a large 
light source ; however, Fig. 2 and the accompanying 


algebraic equations prove that this is not true 


Figure 1. The RF Lamp and Power Supply. 
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W — amount of light through the system 
f — f-number of the condensing lens of diameter D. 
B — brightness of the source. 
M — magnification. 
F — focal length of the condensing lens. 


Figure 2. Optical Arrangement. 


Analysis of the equation in Fig. 2 results in two 


conclusions : first, that only the intrinsic brightness 
of the source determines the amount of light in the 
system ; second, that the source must be of a certain 
minimum size so that the optics can be filled with 
practical f numbers. 

With these conclusiuns established, the physical 
design of the RF lamp was begun. It was decided to 
throw all caution to the winds and design a lamp 
which was as close to the ideal as possible even 
though the power supply might be bulky or the cost 
rather high. It was felt that the light source would 
have the proper characteristics if a solid dise made 
of highly refractory material were heated to a very 
high temperature. The light source would be bright 
if it were sufficiently hot, it would be uniform if a 
proper method of heating were employed, and it 
would be stable if the refractory material remained 
solid. 

It was decided to use tantalum carbide as the 
light emitting material since it is one of the three 
highest melting materials available today, and is 
also electrically conductive.* Since filaments could 
not provide a uniform source and a solid source 
could not be heated by direct conduction, induction 
heating of a dise by radio frequency power was 
tried. 

The first attempts produced a lamp which was 
brighter than a tungsten incandescent lamp, but 
the life of the lamp was short and the power supply 
unreasonably large. When the material was pre- 


*The other two electrically conductive high melting materials are 
Zirconium and Hafnium carbides. 
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radio frequency efficiency im- 


ed.** 


processed and the 


proved, a practical, efficient lamp was produc 


Characteristics — Power Supply 


The Power Supply consists of a power supply 
and an oscillator in two separate cabinets. Cables 
connect the power supply to the oscillator and 
transmission lines connect the oscillator to the in 
duction heating coil of the RF lamp. The power 
supply is a three-phase, full-wave rectifier with 
associated control components. The oscillator con- 
sists of a pair of 833A tubes in a push-pull shunt 
fed oscillator circuit. Circuit connections from the 


oscillator to the RF lamp are shown in Fig. 3 


Characteristics — RF Lamp 


The light source consists of a ;g-inch diameter 
tantalum carbide disc, called a target, surrounded 
by a silver plated copper cylinder, called a concen- 
trator, which concentrates the magnetic field at the 


dise. The induction heating coil of the high fre- 


quency oscillator is placed around the lamp closely 


coupled with the copper cylinder. Therefore, in 
effect, the tantalum carbide dise becomes the final 
sink for most of the radio frequency power gen- 
erated by the oscillator. Fig. 4 is a schematic draw- 


ing of the RF lamp. 


Performance — Power Supply 

The power supply has been certified by the Fed- 
eral Communications Commission. It has been in 
use for over five years with no interference re- 
ported. 


Radiation tests with an RCA 308B field strength 


**We wish to acknowledge the help of the Motion Picture Research 
Council in the early development and evaluation of the RF lamp 


INDUCTION 
HEATING COIL 


“ 


Figure 3. Circuit connections between RF lamp and 
power supply. 
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Figure 4. Schematic drawing of the RF lamp. 


When 
maximum power, 
1000-foot 


‘r were made on two power supplies 
lamp was operating at 
radius 


test was made at a 


through 360 degrees. Radiation was detected and 


the lob pattern determined. Tests were made then 
radial direction of the maximum lob at a 
f one-half mile 


could be pi 


and one mile. No signal 
ked up at either of these positions 
power output of the RF 


of the 


lamp varied as a 
length of the transmission lines be 
induction heating coil and the oscillator 
It can be 


transmission lines, the smaller the power loss 


Fig. 5 that the shorter the 
Fig. 


efficient when 


seen from 


5 also shows that the system is most 


the transmission lines are close together; however, 


ce the current is high, it was decided to place 


transmission lines about five 


inches apart to 


plate current within the limit of the 


, the oscillator tubes 


Performance — RF Lamp 


The length of life and amount of brightness of 


the RF lamp is graphically illustrated in Fig. 6. In 


system involving optics, the most significant 


measurement is the amount of light picked up by 
the condensor lens, not the total lumens given out 
solid angle as in incandescent 


}60-degree 


lI a 


lamps. Fig. 6 shows the number of lumens in a 

plus and minus 50-degree solid angle for various 

color temperatures of RF lamp operation 

Fig. 6 illustrates graphically how RF lamp life 
s with brightness and lumen output. A 750- 
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Figure 5. Effect of transmission line length and distance 
on power output. 


ESTIMATED HOURS OF LIFE 
200 175 150 125 100 Lt 
T T T 





LUMENS 50° SOLID ANGLE 








BRIGHTNESS — CANDLES /SQ IN. 


i S. i iL i i 
30—C ts 3 32 33 4 35 36 
COLOR TEMPERATURE °K INM 


Figure 6. RF lamp life and brightness. 





watt biplane projection lamp has an average bright- 
ness of about 21,000 candles per square inch. It 
ean easily be seen from Fig. 6 that both longer life 
and higher brightness can be obtained from the 
RF lamp than from a biplane projection lamp. 
There is a slight inherent non-uniformity in the 
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brightness distribution on the target surface of the 
RF lamp because of the non-uniformity of the radio 
frequency field near the slot in the concentrator, 
and because of the fact that the radio frequency 
field generates the greatest amount of heat in the 
However, by careful de- 


sign and positioning of the target and proper 


periphery of the target. 


design of the concentrator, the circumferential 
non-uniformity can be held to within four per cent. 
The variation in brightness between the center and 
edge of the target is held within 6 to 12 per cent 
depending on the operating temperature of the 
lamp. Fig. 7 is a contour map of the brightness 
variation across the surface of a typical target. 
The emissivity of the tantalum carbide target 


CONCENTRATOR 
SLOT 


— — 


Figure 7. The brightness variation across the surface 
of the target. 


is charted in Fig. 8. To determine emissivity, holes 
were drilled in the target and the increase in 
brightness by internal reflection was observed. 
With the diameter and depth of a line of holes 
known, the expected gain in brightness can be cal- 
culated for different assumed emissitives. The thin 
lines in Fig. 8 are the assumed emissivity curves, 
while the thick line shows the actual increase in 
brightness for holes of varying depths. It can be 
seen that the emissivity of the tantalum carbide 
target is somewhere between 0.4 and 0.6. 

The spectral energy distribution approximates 
black body radiation at a color temperature of 
3700 K 
transmission characteristics of soft glass. A mono- 


The ultraviolet radiation is limited by the 
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Figure 8. The emissivity of the tantalum carbide target. 


cromator and phototube were calibrated with a 
standard source and factors were determined that 
could be applied to the RF lamp. The trichromatic 
coordinates computed from the above factors were 
found to be as follows: z = 0.3927; y = 0.3766 and 


2 0.2303. A plot of these coordinates relative to 


the planchian locus indicated a color temperature 


of 3670K which compares favorably with our bi- 
filter color temperature meter reading of 3700K. 

Fig. 9 is a photograph of the image of the light 
source. The distinctness of the light image and the 
uniformity of the light distribution of the RF lamp 
is well illustrated. 


Figure 9. The image of the light source. 


A Uniform Light Source—Peek 





Applications for RF Lamp 
Motion Picture Printer 
picture industry is competing with 
ym the basis of film quality 
» the two characteristics that 
the program to improve film 
Furthermore, the industry is being forced 
rd broader and broader color sereens. These 
ypments present new problems in the repro- 
n of color motion picture film. 
development of the RF lamp, the stand 
tion lamp was the only light source suit 
motion picture printing. The standard 
n lamp has, however, three major disad- 
lamps are difficult and time consuming to 
printing is slow; and the light source is 
not sufficiently uniform 
These inadequacies in the standard projection 
lamp indicate that a uniform, bright, stable light 
source would be used in motion printing, even if its 
cost was considerably higher than that of a projec- 
tion lamp. It must be remembered that in some 
cases as much as six million dollars is invested in 
the original negative before printing is even begun. 
If it takes, as is now the case, up to three months to 
all the release prints, the interest on 
invested capital becomes quite a significant figure 
If printing time can be reduced through the use of 


a mor iniform light source, it would indeed be a 


ile development 


Preliminary tests with 
the RF lamps showed almost immediately that the 
use of the RF lamp would result in both improved 
quality and faster printing 

Preliminary tests revealed minor problems that 
were eliminated fairly simply. In some cases it was 
found necessary to regulate the line voltage, since 
minor changes in line voltage could cause signifi- 
eant changes in light output. General education of 
the user was found to be necessary. It was also 


found that control of light output was very impor- 


DC POWER SUPPLY 


. 
3 PHASE 


POWER 


* TRANSF 
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tant. Small incremental adjustments in light out- 
put were necessary to get exact eolor balance. To 
obtain these adjustments a control device was de- 
veloped which is now being made available to the 
motion picture industry. The vernier control device 
indicates the relative amount of light produced, 
and also provides a means of adjusting light out- 
put. Fig. 10 is a cireuit diagram of the vernier 
control device. 

Several of the major studios in film processing 
laboratories are now using the RF lamp for film 
printing. Fig. 11 is a photograph of the RF lamp 
installed in a printer. Studios are discovering that 
they can get better film quality and higher printing 
speeds than can be obtained with any other light 


source. 


Graphic Arts 

The graphic arts industry requires a uniform, 
stable, bright light source for color reproduction. 
Fluttering, instability or non-uniformity in the 
light source causes subtle color changes which show 
up as color inaccuracies in the final reproduction 
Standard projection lamps are presently used when 
small original negatives are printed, but again the 
process is rather slow. Carbon are lamps are used 
when more printing speed is required, yet this 


lamp requires ventilation and the presence of a 


licensed operator at all times. Furthermore, with 
both these types of lamps diffusion of the light 
source is necessary to flatten the fields. With the 
RF lamp an image of the iight source may be pro- 
jected directly on the work. Increased speed and 
improved quality would result. 

While work in this field has not reached the pro- 
duction testing stage as yet, the preliminary tests 


are promising. 


Television Tube Processing 
The manufacture of the tri-gun aperture mask 
color picture tube involves a photographic process 


Figure 10. Circuits of the vernier control 
device. 
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which very well might employ the RF lamp. Three 
cathode ray guns shoot electrons onto color dots on 
the face of the tube. A light source with dimen- 
sions which approximate those of the apertures of 
the cathode ray guns is used to develop the dots 
photographically and to insure correct positioning 
of the dots for excitation by the electron beams. 
The light source must be concentrated, bright. and 
must have a reasonable amount of light output in 
the blue region of the spectrum. To the present 
time mereury vapor lamps have been used as the 
that the RF 
lamp could decrease exposure time, and could posi- 


light source. It was found, however, 


tion the dots more accurately on the tube face. 
Fig. 12 is a photograph of a color picture tube 
processing set-up. The RF lamp will probably be 
an important factor in reducing the cost and in- 
creasing the production rate of color television 


tubes. 


Infrared Spectroscopy 

There are several thousand infrared spectrome- 
ters now in use throughout the country. At the 
present time the only stable light source for infra 
red spectrometers is the Nernst Glower. There is a 
definite need for a stable light source which has a 
portion of its energy in the infrared part of the 
spectrum, and which is brighter than the Nernst 
Glower. Tests are now being conducted on the RF 
lamp, and it appears that the lamp will be used 
for this purpose in the near future. 


16mm Projectors 
An increase in screen lumens is needed for 16mm 
projection in eases. The Armed 


movie many 


Forces, for instance, have standardized on 16mm 
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Figure 11. The RF lamp installed in a 
moving picture film printer. 


movie projectors, and yet they find that when they 
attempt to project cinemascope or other broad 
screen films, the screen is insufficiently illuminated 
for viewing by large audiences. The 1000-watt bi- 
plane projection lamp provides a maximum of only 
800 screen lumens. The RF lamp, providing ap- 
proximately 1400 screen lumens, would make it 
possible to show large screen movies in military 
installations. 


Figure 12. Processing a color television tube. 
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Conclusion 


becoming increasingly 
escent lamp, with a fixture in 


; f 
ransi 


ormer and capacitor, was one of the 

trend toward fixture complexity. 
luorescent lamp was first developed, it 
difficult to convince manufacturers that 


eustomers would be willing to pay 


wr forty dollars for a lamp fixture. There is 


same problem to be overcome in the RF lamp 


its electronic fixture. Yet the problem will be 
ome, since the RF lamp, like the fluorescent 
has performance characteristics that cannot 


any other light source yet developed. 


DISCUSSION 


ors like Mr. 
to develop 


from 


pro ol o, ques 
ions of light sources ir 
employing long tul 
printing and copy bo 
s rich in radiation in the vicinity 
of vacuum frame printing, rather 
miform brightness? Source brightness and 


brightness : 1ot of major importance in 
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The fourth question: is it too early to offer any predictions 
as to what we might be thinking of in terms of efficiency 
ind lumen maintenance and life and failure characteristics? 

Fifth and last: we are a little startled by one statement 
in the paper which may or may not have come through as it 
was intended. In comparing the potentialities of this source 
with the tungsten filament sources in one case Mr. Peek 
points out one of the disadvantages of tungsten filament 
sources is that the lamps are difficult and time-consuming 
to replace. That may not have been the way he meant it; 
however, that is the way it is worded in the paper. We 
visualize a very simple press and twist for the removal and 
insertion of a prefocus type of lamp and this seems simple 
when compared with the 


plumbing and high frequency 


equipment that goes with a radio frequency source. 


S. C. Peex:* The questions raised are certainly worthwhile 
for they will bring out some important points which were 
neglected in my previous presentation. I will take these one 
at a time. 

Graphic Arts. The need for a uniform light source for 
graphic arts arises from the need for more uniform illumi 
nation on the object to be photogaphed. With proper optics 
ich as the Schmidt system or a large reflector, it is pos 
sible to form an image of the RF lamp directly on the 
object to be photographed. Thus, a very efficient use of the 
ight source can be obtained and under certain circumstances 
improvements in speed can be obtained even over a carbon 
ire 

Color Television. Although the RF lamp is not being used 
n color TV tube processing in an actual production opera- 
tion, it looks hopeful again because of its uniformity. Al 
though it has less UV than a mercury lamp, the fact that 
the optical efficiency can be made much greater with a 
iniform source makes improvements in speed possible 

16mm Projection. We are not here discussing the possi 
bility of the RF lamp in an amateur 16mm projector but 
rather for the professional type used in schools or by the 
military. Here gains in sereen brightness are very worth- 
while especially in view of the nved for larger screens, such 
us cinemascope. The use of the RF lamp makes it unneces 
sary to have licensed operators such as is the case with 
earbon ares. 

Life and Maintenance. We have obtained extensive life 
nformation and it appears that the lamp will operate well 
n excess of 100 hours at its rated operating voltage. Its 
maintenance is 100 per cent since in its normal use the 

ver supply is turned up to higher powers in order to 

1intain constant light output. The final determination of 
life end point arrives when the power supply can no longer 
deliver enough power to maintain the light output at the 
initial level. 

Replacement Ease. A tungsten filament lamp in a motion 

eture printer is not easy to replace in that field uniformity 


The RF 


has such extreme uniformity that the ease of replace 


to be tested each time the lamp is removed. 


relatively simple. Naturally, the RF lamp is not as 
easy to exchange as an ordinary household lamp. 

We fully realize that the RF lamp has plenty of practical 

intages. On the other hand, we feel that it is a step 

a new light source with inherent characteristics that 


used in many specialized applications. 
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INSTALLATION AT TAIT MOTORS, LINCOLN HIGHWAY EAST, COATESVILLE, PA. 


Lighting an Automobile Showroom 


LIGHTING OBJECTIVE: To provide a high level and good quality of illumination for the merchan 


dising of new automobiles 


GENERAL INFORMATION: This showroom is approximately 45 feet 6 inches long and 33 feet wide. 
Height from floor to luminous ceiling is 10 feet. Plenum depth is 14 inches. Colors and reflect- 


ances are as follows 


Plenum Walls 
Ceiling white Celotex 75% ; Rear light mahogany 1% RF 
Sides white concrete 70% 3 Others glass 


Plastie ceiling vinyl plastic 55% ; Columns brick © RF 


Floor gray % RF 


INSTALLATION: General illumination is provided by 78 Benjamin single-lamp fluorescent units, 
eatalog No. NHS-2-196, surface mounted in rows on 24-inch centers above the Benjamin Panel- 
glo vinyl plastic ceiling. Each unit is equipped with one 96-inch T-12 standard cool white slim- 
line fluorescent lamp 

Supplementary illumination is provided by five Swivelier catalog No. B81 adjustable incan- 
descent units mounted on the perimeter of the luminous ceiling on 1414-foot centers. Each unit 
is equipped with one 150-watt R-40 colored spot lamp. 

After 1500 burning hours the general level of illumination was 125 footcandles. Brightnesses 
were as follows: luminous ceiling at 45°, 180 ft-L; rear walls, 13 ft-L: columns, 24 ft-L; floor, 5 
ft-L. 


Lighting designed by Michael N. Flynn, District Representative, Benjamin Electric 
Mfg. Co., and S. W. Purdum, Lighting Engineer, Philadelphia Electric Co.; 
General Contractor, C. Timothy Slack, 129 South Sth Ave., Coatesville, Pa. 
Electrical Contractor, C & W Electric Co., Coatesville, Pa. 


Lighting data submitted by George T. Anderson, Jr., Lighting Engineer, Philadelphia 
Electric Co., 211 South Broad St., Philadelphia, Pa., as an illustration of good 
lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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vestions and Bkinswers 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of 
E. H. Salter, has prepared these answers to questions concerning 


light sources. 
general 


interest to be considered for 


Readers are invited to submit similar questions of 


publication. Questions 


should be sent to the Committee in care of Society headquarters. 


What is the average decrease in light output 
of daylight, cool white and white fluorescent 
lamps in the first 100 hours of operation? 


The drop in light output during the first 100 
hours will be approximately 5 per cent. This is 
less than half of the 100-hour depreciation in light 


when fluorescent lamps were first intro- 


output 


duced seventeen years ago 


Is there any advantage in turning fluorescent 
lamps off during lunch periods? At present in 
our building the lamps are turned on at 8:00 
a.m., off during the one-hour lunch period, and 
then on again for the afternoon. Also, if execu- 
tives leave their offices for an hour or two, the 
lights are switched off for the duration of their 
absence. We have been told it would be more 
economical to turn the lamps on only once a 
day, and not turn them off until employees 
leave in the evening. What are your recommen- 
dations? 


n of whether fluorescent lamps should 

off during lunch hour, or left on, was 

rinally based on the premise that fluorescent 

life was considerably shortened by intermit 

eration In the early years of fluorescent 

the life of fluorescent lamps was material 

were burned on a short burning 

‘ore, many users of fluorescent lamps 

ted in turning off these lamps during lunch 

In recent years, many improvements in fluo 

rescent lamps have resulted in considerably longer 

life, and therefore, any detrimental effect on life 

due to turning them off during lunch hour has been 
very much reduced. 

There are many factors to be considered in deter- 


mining whether there will be a substantial saving in 
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turning off fluorescent lamps during lunch hour or 
whether it is more economical to let them burn. 

(1) Length of time for lunch period. 

(2) Savings in cost of electrical energy, which 
would also depend upon the cost of kwh. 

3) Safety hazards as a result of lamps being 
turned off. 
4) Inconvenience due to lamps being turned off. 

[t is difficult to place a monetary value on the 
latter two items. It is easy enough to calculate the 
exact savings in electricity when lamps are shut off 
during lunch period. It can be caleulated by mul- 
tiplying the entire electrical load of the lighting 
system by the time and the cost per kwh. Inci- 
dentally, this saving would take place whether the 
lamps are incandescent or fluorescent. 

The question of whether lamps should be turned 
off usually only occurs with fluorescent lighting 
because it allegedly reduces the lamp life and there- 
fore would cause some increase in expenditure for 
lamps. Probably the most important factor here is 
the length of time that lamps will be turned off. 
Generally, if the shut-off period is less than 20 min- 
utes in most installations, it is uneconomical to shut 
off the lamps. 
are turned off, the more substantial will be the sav- 


The longer the period that lamps 


ings in electrical power to offset any small reduc- 
tion in lamp life. 
In summarizing, because of the longer life, in 
general, of fluorescent lamps, the question of turn- 
ing them off during lunch hour is pretty much 
dependent on the savings in electrical power taking 
into account safety and convenience rather than the 
effects on lamp life. In other words, for all prac- 
tical purposes a fluorescent lighting system can be 
considered the same as an incandescent one in most 


cases to determine what savings can be effected. 
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Lighting Outdoor Locations 


Of Central Station Properties 


Foreword 


The lighting of Central Station prop 
erties, and especially generating and 
substation areas, presents many pecu- 
liar seeing problems and conditions 
which are not typical of work areas in 
1948, the 


Commit- 


general. 
LE.S. 


tee on the Lighting of Central Station 


Accordingly, in 
Council established a 


Properties to study conditions and pre- 
pare general recommended procedures 
to serve as a guide for the industry. 
Three of these reports, “Lighting of 
Control Load 
Dispatch Rooms,” “Lighting of 
High Bay Areas” 
published. 

Another 
for the 
Indoor Locations.” 


It is planned that all five of these 


Rooms,” “Lighting of 
and 
have already been 
scheduled 


report which is 


near future is “Lighting of 


reports shall be in acordance with latest 


knowledge and practices. However, 
future progress in the art and science 
of illumination will doubtless make a 
revision of these recommendations de 
sirable. 
SUBCOMMITTEE ON LIGHTING 
or OvutTpoor LOCATIONS 
R. S. Bucher, Chairman 


H. F. Carroll D. J. O'Neill 
COMMITTEE ON LIGHTING OF 
CENTRAL StaTION PROPERTIES 

L. G. Parks, Chairman 

A. A. Brainerd 

R. 8S. Bucher 

H. F. Carroll 

H. A. Cook 

R. W. Corwin 

H. E. D’Andrade 


J. E. Kaufman 
E. A. Linsday 
Howard Long 
D. J. O'Neill 
C. B. Stephens 
D. W. Taylor 


l. Introduction 


(a) Lighting outdoor areas of cen- 
tral station properties poses problems 
pertaining to 


in illumination many 


phases of exterior lighting practice. 
Requirements range from the lighting 
Council of the Illur 
October 1955 


Approved by the inating 


Engineering Society 
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Prepared by the Subcommittee on Lighting of Outdoor Locations 
of the Committee on Lighting of Central Station Properties 
of the Illuminating Engineering Society 


of a building for advertising purposes 
to the lighting of coal piles and from 
walkway lighting to the lighting for 
entrance gate areas. Since generating 
stations operate around the clock, it is 
important that adequate and proper 
This 


report is based on a study of existing 


lighting be available at all times. 


installations and practices and on the 
latest engineering data covering service 
requirements and available lighting 
equipment. 

(b) The scope of this report includes 
design data and an analysis of the fun- 
damentals of good lighting and the 
special lighting requirements of gen- 


Also 
pictorial records of typical lighting in- 


erating stations. included are 


stallations. 


2. Seeing Tasks 

The seeing tasks encountered in out- 
door areas within the power plant site 
vary widely. The ability to see is pri- 
marily dependent upon the level of 
illumination, the size of the object, the 
brightness contrast, the absence of ob- 
jectionable glare and the time available 


for viewing. 


2.1 — Size — As size increases visi- 
bility inereases and, up to a certain 


point, seeing becomes easier. 


2.2 — Brightness — Brightness _re- 
sulting from the light on the task and 
its surroundings in the visual field may 
be controlled within wide limits by 
varying the amount and distribution of 
light. The brightnesses needed for good 
seeing are usually many times those 
necessary for mere discernment; with 
higher brightness one may, to some ex- 
tent, compensate for deficiencies in size, 


contrast and time of viewing. 


2.3 — Contrast — To be readily vis- 
ible, each critical detail of the seeing 
task must differ in brightness (or color) 
background. 


from the surrounding 


Within the limits available to industry, 
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the contrast of 
the object 


tasks, i.e., be- 
its background, 


seeing 
tween and 
should be made as high as possible to 
reduce the need for much higher illu 
that would otherwise 


mination levels 


be necessary. 


2.4— Glare — Glare n ay be defined 
as any brightness within the field of 
vision of such character to cause dis 
comfort, annoyance, interference with 
vision, eye fatigue, ete. To reduce glare 
in outdoor lighting applications, the 
most feasible expedient is to increase 
the angle between the glare source and 
mounting the 


the line of vision by 


lighting equipment as high as prac- 
ticable. In some instances, glare reduc- 


tion may be practicable by reducing 
the brightness of the light source and 
utilizing more sources to obtain a de- 
sired illumination level. 

2.5—Time of Viewing—By in- 
creasing brightness, time required for 
seeing will be shortened. In outdoor 
areas, adaptation time of the eye must 
be considered when specifying the over- 
all lighting facilities. The eye requires 
time to adjust to the different bright 
nesses and, therefore, in the interest of 
safety and expediting work, associated 
areas must not have extremes of bright- 


ness. 


3. Applications 


3.1—General Applications — 
This section covers general applications 
Central 


which are characteristic of 


Station properties. 


3.1.1—P rotective Lighting—(a) Fence 
boundary lighting and, in general, pro 
tective lighting may be applied in spe- 
cial While the 
American Standard Practice for Pro 
Lighting this subject 


more broadly, this section points up 


situations. current 


treats 


tectiv e 


the more pertinent aspects that should 


be considered. 
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RANSFORMER 
MPARTMENT 


Figure 1. Layout of typical generating 
station showing use of various types 


of protective lighting equipment. 


STREET OOLIGHTS OR TOTALLY ENCLOSED 
META PENDANT UNITS ON 2° PIPE WITH 
DOUBLE ARM BRACKET 


FRESNEL LENS LUMINAIRES MOUNTED tions, are mn lighted. In this 
ON WOOD OR METAL POLE classification fall the watchman’s gate 


and the entrance for truck deliveries. 


Identification of personnel, visitors and 


used for vehicles entering or leaving the plant 


l and 2 property (Fig. 3) is important for 
prevention of theft and maintenance of 
security. The general lighting must be 


and Conveyance adequate for the recognition of pedes- 


Figure 


9 


~- 


l 
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Entrances may 


active or inactive de 


pending on whether or not they are 


ly attended and authorized for 


Ur ly active 


except 


e 


Outdoor storage area lighting. 


protective lighting applica 


trians and inspection of passes. Special 
lighting should be provided and lumi- 
naires properly located so that persons 
inside a truck, cab or automobile may 
be identified without getting out of the 


vehicle. For details on this subject 


Figure 3. Pedestrian and conveyance entrance lighting. 
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refer to the current American Stand 


ard Practice for Protective Lighting. 


3.1.3 — Roadways The lighting of 
roadways on plant property is treated 
in the same way as public street light- 
ing and the American Standard Prace- 
tice for Street and Highway Lighting 
should be followed. These roads are 
classified as light traffic streets and 
require a maintained footcandle level 
on the pavement as indicated in Table 
II. Higher illumination levels are some 
times provided for display or pub 
licity purposes. Railroad sidings should 
be treated like roadways. Roadway in- 
tersections should be treated in accord 
ance with the American Standard 
Practice for Street and Highway 
Lighting. Figs. 4 and 5 illustrate some 


typical methods of approach 


3.1.4— Open Yard Lighting Fre 


quently traveled paths on the station 


property include walkways from park- 


ing lot to building entrance, building 
to transformer yard, ete. These should 
be lighted for safety as well as con 
venience. Small lamps in outdoor lumi 
naires (Fig. 30) may be used the 
spacings are great, the use of street 
lighting luminaires (Table I) may be 
advisable. Floodlighting may be ap 
plicable under proper conditions. Fig. 
6 illustrates a typical solution using 


floodlights. 


3.1.5 — Outdoor Storage Areas As 
in the previous section the application 
of systems of lighting depends upon 
the size of the area. When storage 
areas are small and the possibility of 
a crane swinging into the lighting unit 
is remote, street lighting luminaires 
may be used to generally illuminate the 
area. In larger areas and especially 
where long-boom cranes are used, flood- 
lighting is a more accepted practice. 


Fig. 2 illustrates a typical application. 


3.1.6— Parking Areas—Parking areas 
may be lighted in a variety of ways 
depending on the arrangement of the 
parking lanes. In many instances a 
general floodlighting scheme is satisfae- 
tory. The floodlights should be mounted 
on relatively high structures and dis- 
tributed in such a manner as to reduce 
the possibility of shadows and glare in 
the eyes of the motorists. Street light- 
ing luminaires may also be utilized in 


areas along rows of cars providing for 
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Figure 4. Roadway’ lighting using typical pole-mounted luminaires. 


Figure 5. Roadway lighting using wall-mounted luminaires. 


Figure 6. Yard floodlighting. 
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generating, transformer, switching and 


unit stations 
3.2.1 — Fu 


3.2.1.1 — Coal (a) When coal is de 
livered it must be unloaded from 
barges, freight gondolas or motor 
trucks. In the ease of barge deliveries of 

coal, the important areas to light are 

the inside of the barge (Fig. 9), the 

bucket crane dock, the coal tipple and 

the entire length of dock. In some in 

stances only the bucket crane dock is a 

stable structure and the rest consists 

of pilings and a floating walkway 

which rises and falls with the variation 

of water level. Men must walk on this 

floating path to attach the barge tow- 

Figure 7. Parking area illuminated by street lighting luminaires. ing cables and this path must be 
lighted. Usually this entire area can 
be Ng illuminatec by floodlights. 
Floodlights mounted on an adjacent 
3.1.8 Entrances to Buildings En structure may be directed down onto 

trances to buildings may be provided the barge. If unloading docks extend 

with a wall bracket on which either oyt and away from nearby structures, 

plain or ornamental luminaires with  f{oodlights ean be mounted on poles or 

general diffuse distribution are mount towers especially erected for the pur- 

ed. Often the entrance facade is espe pose. Special care should be taken in 

designed for installation of re-  jighting docks and unloading areas to 

inaires or reflectorized lamps preclude damage to the luminaires and 

ghlighted area at the supporting members by moving cranes. 

best be ran Street lighting luminaires When a concentration of light is needed 

rules estab and floodlights have also been used. for an operation inside a barge, prop- 
“Obstruction ‘ig erly beamed floodlights are efficient 
3.2 — Specific { pplications — tools. Any type of luminaire used in 

This section covers the more specific these unloading areas should be shielded 


h are usually encountered in or positioned so that it will not cause 


Figure 8. (below) Floodlighted building entrance. 


ooo 


Figure 9. (right) Fleodlighting for barge unloading. 
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objectionable glare nor confusion to 
waterway traffic. It is equally impor 
tant to avoid the possibility of a work 
er or machine operator being momen 
tarily blinded by glare from a flood 
light at some critical instant of opera 
tion. 

(b) Coal delivered by railroad is 
often unloaded by car dumpers. This 
is a device which turns the entire car 
over and dumps the coal into a pit 
from which it is removed by conveyor 
belts. The car dumper area should be 
well lighted by luminaires suitably 
positioned to avoid glare in the eyes of 
the car dumper operator who is usu 
ally seated within a building. Light 
must be provided from such angles that 
the inside of the car can be seen wher 
it is turned almost upside down so the 
operator can determine whether all the 
coal has been dropped. Fig. 10 illus 
trates a typical car dumper lighted for 
night-time operation. If cars are 
emptied from the normal position, illu 
mination must be provided for the op 
erators to safely unfasten the coal 
chute doors underneath the cars. Light- 
ing in this area usually requires a com- 
bination of bracket supported lighting 
units and floodlights or reflectorized 
lamps properly located to meet the 
variety of needs. If the unloading 
operation is performed inside of a 
building, or at least in a confining 
shelter, luminaires for the application 
must be dust tight or vapor proof. 
(See latest National Electrical Code.) 


Figure 10. Lighting of dumper. 


Figure 11. Floodlighting for car inspection. 


Figure 12. Coal conveyor belt and storage area lighting. Figure 13. Pole-mounted lighting of gas delivery and 
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metering point. 


Lighting Outdoor Locations of Central Station Properties 


109 





often used 
those unloading 
usually 


directly 


ositioned 


hose 


vered by 
dumped into a pit fr 
oved by belt to a st 
directly 


pper or 


r other 


speci | 


those COVE red 


confusing 


nt the working 


(yas 


usu 
bu lding ad a 
w in the meter 


the explosion 


reas (a) Coal 

contain more 
‘oal which may 
Smaller 


a large area 


require proportionately 
In this case the 
red in conical 
t the 


n depth axis 


power plants, in general, 
qu ilities and is a poor 
This 


characteristic 


proble nm 


Figure 14. 


Figure 15. 


ht only the perimeter of the 
This is done with a sys- 


mounted street lighting 


ght distribution charac- 
luminaires are ordi 
etric 


1! 
; ' : 
Ss USUALI 


(c) When coal storage piles are very 


y convenient to kee pa 


record of approximate volume on hand 


by maintaining the top ol the pile level 


to a constant depth. This is done by 


otorized equipment or a swinging 


boom type of structure. Such equip 


ment or structure may be situated on 


the side of the coal area or in the cen 
ter and may be 


conveyor belts (Fig. 12). 


connected directly to 
the plant by 
areas it is the most usual 

the coal area by a 


gehts mounted on high 
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Floodlighting a coal storage area, 


Enclosed coal conveyor lighted with dust-tight luminaires. 


poles or towers or on any other suit- 
able 
The beam width and symmetry of dis- 


selected to 


structures available in the area. 


tribution is so cover the 


operating areas. Cross lighting is de- 
to elimi- 


14). 


It is also the usual practice to mount 


sirable and often necessary 


nate objectionable shadows (Fig. 


spotlights on the bulldozers when they 
are used. 
3.2.3 — Coal Conveyors (a) 


conveyors ior modern power plants may 


Coal 


vary in length from less than 100 feet 
to as much as several miles. The light- 
ing problem involves the selection of 
suitable luminaires to provide the re- 
quired illumination on the coal con- 
veyor belts and associated walkways. 
(b) Although coal conveyors are 
usually covered and sometimes com- 
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pletely enclosed, parts of these systems 
may not be so sheltered. The selection 
of luminaires for these applications 
will vary, but in general, enclosed mov 
ing belts require the use of dust-tight 
National Electrical 


suitable 


luminaires (see 
Code) 
characteristics to direct the light over 
the belts and on the walkways. See 
Figs. 15 and 16. 

(c) When no 


provided along the conveyor line, post 


having distribution 


overhead shelter is 
top wide spread asymmetric luminaires 
direct the light 
walk and belt or tube area, are 


which along the cat 


often 


found to be satisfactory. See Fig. 17. 


3.2.4 — Oil 


sometimes the practice to fenee off oil 


Storage Tanks It is 


storage tank areas and to rely on the 


fence to support luminaires for gen 


eral area lighting. If properly placed 


above a tank the same luminaire will 
furnish light for the inspection of the 
tank. 


lighting may be 


oil level in the Supplementary 


required for areas 


under the tanks where valves are 


eated or hose connections are made. 


Emergency valves may be highlighted 
by smaller vapor proof luminaires 
Such structures 
eatwalks 


stairways to the 


mounted close to them. 
as catwalks 
between tanks, 
tops of tanks always should be suffi 


across a moat, 


and 


ciently lighted. 


3.2.5— Coo 


towers, frequently constructed of wood, 


ling Towers Cooling 


earry a number of induced draft fans 
on the roof which is also the operating 
deck. The operation of these fans plus 
the continuous fall of great volumes of 


The 


water may be strongly alkaline with a 


water causes severe vibration. 
pH as high as 9.0. The air is drawn 
through the sides of the tower cooling 
the water through evaporation and is 
discharged at the roof. This moisture- 
laden air is highly corrosive. The com- 
bination of 


requires floodlighting of the tower if 


vibration and corrosion 

the cost of maintenance is to be kept 

Floodlights should be 

on poles or towers well removed from 

the cooling tower (Figs. 18 and 18a). 

3.2.6 — Switch and Transformer Yards 
Substations 


3.2.6.1 — General — (a) Substations 


low. mounted 


contain electrical equipment connected 
so as to receive electrical energy and 
distribute it at the same or different 
voltages When adjacent to a generat- 
ing station they are often called switch- 
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vards or transformer yards, and when 


separated from the generating station 


property, to form a junction between 


the transmission system and the sub 
transmission system or the distribution 
they may be designated as 


Wherever located, 


the electrical energy for the district or 


system, 
switching stations. 


area they serve passes through and 
switched by their equipment 
as the continuity of the service 


they provide depends on the speed and 
ace uracy ot operating procedure s, such 
as the opening and closing of discon 
necting switches, sometimes in inclen 

ent weather and frequently with no ad 
vanced notice, adequate illumination is 


of prime imp rtance, 


Figure 16. 


generating 


(b) Substations at the 


plant property will usually be large 


and will contain large transformers and 


breakers. Substations at other 


elreuit 


locations on the system may be large 


or small, attended or unattended and 


are usually fenced 


(c) In 


type of substation may be used which 


special 


some cases, a more 
s generally known by such designations 
as unit type or metal clad substation. 


These sometimes are not fenced, and in 


residential areas are screened by ap- 


propriate shrubbery. These types of 


substations present special lighting 
problems 


3.2.6.2 —f n 


(a) In general, the lighting of conven- 


entional Substations — 


Enclosed coal conveyor lighted with dust-tight luminaires. 


Figure 17. Outdoor coal conveyor lighted by wide-spread asymmetric 
luminaires mounted on posts. 
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tional substations consists of illuminat- 
ing such electrical equipment as dis- 
connect switches, airbreak switches, 
high voltage fuses, ete., which are 
mounted in the structure relatively 
high above the ground. Stick-operated 
disconnecting switches are opened and 
closed by a switch stick, varying in 
length from five to twelve feet or more 
and it is necessary for the operator to 
insert the hook on the end of the stick 
in an eye of only two or three inches 
in diameter. It is also necessary to 
provide general illumination around 
Figure 18. Floodlighting of cooling . the station yard in order to allow per- 











pF i i tn ae ae a = l7 WV 
if / / f: 


( { : 3 
= a == AAz z Aaa Ss So 


| 








ae 























81'—— 


Figure 18a. Floodlighting design of cooling tower. 





 # 
Figure 19. Floodlighting of substation. Figure 20. Daytime view of substation lighted by 
pole-mounted reflector lamps. 
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sonnel to walk safely about the yard 
and to see miscellaneous devices and 
indicators nearer the ground level. 

(b) As indicated above, these sta- 
tions are usually fenced and fence 
lighting is often provided. The gen 
eral considerations on fence lighting 
should be used in design so that light 
is not directed into windows of private 
homes or interferes with motorists or 
pedestrians outside of station prop 
erty. 

(c) A lighting system should have 
the following features: 

(1) It should provide a high compo 
nent of light directed at the vital el 
ments of the structure. 

(2) The system should not produce 
glare in those zones normally used by 
operators to observe the vital equip 
ment throughout the yard. 

(3) The luminaires utilized should be 
accessible for relamping and not be 
placed so close to energized electrical 
equipment as to present a hazard to 
those responsible for maintenance. 

(4) Sharp shadows should be reduced 
to a minimum. 

(d) Luminaires available for sub 
station lighting include bracket-mount- 
ed, post mounted, floodlights, spot- 
lights, and refiectorized lamps. A few 
special designs have evolved to provide 
high upward components for the illu- 
mination of the equipment mounted on 
the superstructure. See Figs. 19 
through 23. 
3.2.6.3— Unit Type Substation — Sub- 
stations of the unit type are usually 


Figure 21. Substation lighted with bracket-mounted substation luminaires. 


Daytime view of substation lighting luminaires mounted on brackets 
attached to structure. 
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Figure 23. Cross-section of typical substation showing lighting by one of three systems: substation luminaires, 
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floodlights or reflector lamps. 
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mination during maintenance periods. 
Luminaires may be mounted on the 
undersid f the overhead crane struc- 


ture, or on th ane supporting struc- 


; 


Factors Controlling 
Illumination and 
Lighting Systems 


4.1 — General — Many factors must 
be considered n designing outdoor 
es of 


ibution 


ee 


i 


which is available, most of which finds 

Figure 24. Floodlighted unit type substation. some applicatio a power plant 
but none of whi vel y adapt- 

able for all purpos general 

Figs. types of outdoor luminan L) 

of this floodlights, (2) Fresnel lens luminaires, 

(3) searchlights, (4) substation lumi- 

(f) Structures si turbine decks, naires, (5) street lighting luminaires, 

lecks, switchgear and other open 6) other types of outdoor luminaires. 

best lighted by means of These luminaires can be enclosed or 

ation dif odlights mounted on the boiler strue- open. In choosing the type best suited 
generating ture. These floodlights may be supple for the purpose at hand, consideration 
normally ir mented by other luminaires where re- must be given to the pattern of light 
exposed to the quired distribution, any possibility of causing 
(g) The turbo-generator area be glare under normal conditions, the 


crane requires additional illu mechanical construction and conveni- 


and battery 


t between licht 

sky or unlighted 
resuit in eonditions 

ly considered a prob 


cause ¢ 


nore highl 


al the exterior ¢ 
weathe rproot equipn 
of requirement plu 
on during the 
neande scent 


ible sours 


str 
of bracket Figure 25. Floodlighted outdoor turbine deck also showing handrail lighting. 
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Figure 26. Night view of outdoor gen- 


erating station showing low-voltage 





sw itehgear. 


Figure 27. Night view of outdoor generating station. 


Figure 29. Daytime view of lighting 


of turbine deck from crane-mounted 


Figure 28. Night view of outdoor generating station from rear. luminaires. 
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rABLE I — Typical Equipment for Outdoor Protective Lighting. 
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LUMINAIRE 


TYPE 


PHOTOPTETRIC 
DESIGNATION 


OPEN oR 
ENCLOSED 
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STREET LIGHTING LU/TINAIRES ARE TVPICAL ACCORDING 70 ASA DESIGNATION 


FLOOD LIGHTING LUIINA/IRES ARE TYPICAL ACCORDING TO NEMA ano [ES DESIGNATION. 
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REFLECTORIZED LAIMPS FALL INTO FLOODLIGHT CLASSIFICATIONS ACCORDING TO THEIR DISTRIBUTION CHARACTERISTICS 
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Figure 30. 


Some types of luminaires suitable for outdoor lighting of central 


station properties: (A) building-mounted yard lighting unit, (B) pier lighting, 


(C) wall-mounted vapor-tight unit, (D) Fresnel lens asymmetric unit, 
(G) 


floodlight, (F) post-top yard light, 


(E) 


(H) substation light, 


searchlight, 


(1) street lighting refractors. 


suitabil 


ence ot servicing, 


the overall 
ity of the unit for the application and 
its ability to withstand prevalent at- 
mospheriec conditions. 

4.2.1 — } (a) Floodlights 


are designed to produce distribution of 


odlights 


light flux in definite beam patterns. 


Flood! 


wattages ar 


ghts basically are specified in 


d bean patterns. The latter, 


expressed in degrees, defines the angle 


of useful flux included in the beam. 
(See Table I.) 

(b) 
stricted to 


not suitable for high potential series 


Floodlights are in general re- 


multiple circuits as they are 


cireuits unless insulating transformers 
are provided. Enclosed floodlights pro- 
tect the lamps against damage from 
rain the 
and lamps from the deteriorating ef- 


and also reflecting surfaces 
fect of the atmosphere. 

(c) The beam pattern required will 
depend upon the area to be covered, 
the angle at which the beam strikes the 
area, and the distance of the floodlight 
from the area. Beam pattern is deter- 
mined by the contour and finish of the 
reflector and the type of lamp used, 
further modified in the 


and may be 
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ease of enclosed floodlights by the type 
of lens with which it is equipped. Care 
should be exercised to correctly apply 
the floodlight, to insure adequate cover 
age of the area to be lighted and to 
avoid glare. 

(d) Reflectorized lamps in which the 
reflecting surface is an integral part of 
the inside of the enclosing bulb of an 
incandescent or mercury lamp also find 
applications if these lamps are in 
stalled in suitable housings. 

4.2.2 — Fr: 
The 
fan-shaped beam of 
the 


Lens Luminaire S 


SnEL 
Fresnel lens luminaire delivers a 
light up to 360 
degrees in horizontal plane and 
from 15-30 the 


One application is protective 


degrees in vertical 


plane. 

lighting. Its application is limited to 
locations where advantage may be taken 
of its unique characteristics without 
without glare to neighboring activities. 
4.2.3 — Searchlights Searchlights 
are employed mainly to supplement 
lighting and for 


protective systems 


obstruction lighting. (See American 


Standard Practice for Protective 


Lighting. ) 


4.2.4 — Substation Luminaires Sub- 
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station luminaires are designed to pro 


ject maximum distribution of light flux 


upward. They are available with syn 


metric and asymmetric distribution to 


meet specific applications related to 


the physical design of substations and 


switchyards. For example, the sym 


metric distribution finds application in 


where luminaires are 


] . 
iarge areas 


ated centrally with respect to the 


operating equipment. The asymmetric 


s applied where position 


distribution 


locations of luminaires are restricted 


loeatior 


entral il 


Liahting Luminaires 
re rated by the s 
cteristies ot 


Inaires n 


bution of light and candlepower values 
are approximately the same in any lat 


passing through the axis of 


(See Table I.) 


eral plan 
the luminaire. Such a 
distribution of light finds application 
in lighting large areas where the lumi 
naires may be located centrally with 
respect to the area to be lighted. 

(c) The 


Table I) may take one of n any lorms. 


asymmetric distribution 
This type luminaire should be mounted 


rigidly to prevent rotation. Its pur 
pose is to provide a high utilization of 
the light by directing it by reflection, 
refraction, or both into specifically use 
ful directions. The asymmetric distri 
bution finds application in situations 
where the position or location of the 
luminaire is restricted with respect to 
the area to be lighted. Examples of the 
use of the asymmetric distribution are 
for lighting disconnect switches in sub 
for lighting of 


stations, protective 


boundaries where it is advisable to 
locate the prop- 


erty and still deliver the light largely 


luminaire inside the 
outside the property, and for roadways 
where the pole, of necessity, must be 
placed outside the limits of the road 
way but where the effective light must 
be directed to the road surface. 
4.2.6 — Other Outdoor Luminaires 
(a) The wide variety of outdoor lumi 
naires available for application around 
power generating stations includes vir 
tually every regard to (1) 
mounting method, (2) totally enclosed 


type in 


or open design, and (3) choice of illu- 


minant. These outdoor luminaires may 
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1.3 — Light Sources 


Conservative 


und color 


Recommended Levels of Ulumination. 


Footcandles 


lso used. These lamps 

delayed starting and 

tes elapse before full out- 
obtained 

Fluorescent lamps may be used 

luminaire and lamp are 


for outdoor operations.. 


1.4 — Electrical Distribution and 
Control 

ra (a) Outdoor light- 

stems sometimes cover a wide 

Especially in these instances, it 

very desirable to give 


proper con 
sideration to the type of cireuits to be 
used, their construction, their control, 
nd the possibility of duplicate circuits 
and supply being required. 

(b) Electrical distribution cireuits 
for outdoor lighting ean be either the 
nultiple or series type. In the former, 

ps used are of the constant volt- 

ype connected in parallel with 

In the ease of the series 

s, the lan ps are of the constant 

eurrent type connected in series with 

ch other along a single wire loop cir 
euit 

ustem The prin 


yf a multiple system is 


it uses the same kind of lamps 


other associated equipment as are 


| Station Propertwves 


normally used for building lighting, 


and with which plant electrical and 
naintenance men are already familiar. 


. ol — series Sustem 
4.4.3 t 


advantage of the series lighting 


The principal 
system 
is the saving in conductors that is real- 
ized over the multiple system for long 
cireuits Series lighting is especially 
adaptable in some protective lighting 
and large area boundary lighting 
schemes using street lighting types of 
luminaires, and where considerable dis- 
tances along the boundaries are in- 
volved. Constant-current transformers 
are required to supply series circuits. 


4.4.4——Control Methods 


trol of an outdoor lighting system may 


Normal eon- 
be either manual or automatic and 
should be independent of the interior 
’ 


lighting system, especially when used 


for protective lighting purposes. Both 


manual and eutomatic schemes are 
adaptable to remote control of the 
actual lighting circuits. 

1.4.5 — Duplicate Circuits and Supply 

(a) In order to improve reliability 
of service, it is possible to provide two 
or more circuits running along together 
so that every other light may be served 
from different circuits. This is appli- 
cable to both series and multiple eir- 
cuits and especially desirable for pro- 
tective lighting applications. 

(b) It is also possible and many 
times desirable to provide automatic 
throw-over switches to transfer lighting 
systems from the normal source of 
power to a duplicate source or an 
auxiliary source during emergencies. 
4.4.6— Construction— Construction of 
outdoor lighting circuits and supports 
should be in accordance with good mod- 
ern practice and in aceordance with 
national and local codes covering con- 
struction and operation. Consideration 
should be given to prevailing weather 
conditions, local hazards, required op- 
erating headroom and clearances, and 


ease of maintenance. 


4.5 — Illumination Levels — The 
illumination levels specified in Table 
II are based on the study of current 
satisfactory practice. The values rec- 
ommended are conservative. It is to be 
expected that the quantity of illumina- 
tion will often vary widely and that 
average footeandle readings are not a 
true indication of the quality of the 


installation. 
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Second Street Tree and Utility Conference 
To Be Held March 7-8 in Cleveland 


March 8 Afternoon 


eland on 
Conference Co-Chairmen 
organia 
Andersor 
k M 


ISCC Annual Meeting 
; Scheduled for March 6 
March 7 Morning ] ; uld be n ree The ' ] eet of 


Chairman John Ande 
Trees and Utilitie Vital 

Community Develor 

Vice President hod 

ing Cc Cleveland nd eve 
Kevnote Summary of First Confe 

Professor H. O. Perkins. University of Con sion will 


necticut, Storrs, Conr ++ 


omm ‘ 

and the 
The 

the picture 


Progress Since the First Conference Case 
— — ; Cleveland, Connecti Action Conference Stresses Need 
cut betroit, Philadelp . . 
smh For Highway Night Safety 


V — > . . . 
farch 7 Afternoon Speakers at an emergency traffic sa the fields of 
Chairman Kirk M. Reid ty conference, held January 15 at Speakers 
Theme — Trees in Our Communities , . y 
' . V storisz ork Cit stre ‘ — 

Gis Gite Stannee Badin of Geneon Gree Valdorf-Astoria, New Yo ity santo Chen 

Design A. R. Schoenfeld. Cleveland. Ohio the toll that traffic accidents cost 

— American Institute of Planners fi. property and damages 
Design Principles of Tree Use to Fit Space , ’ ert 

and Environment Markley Stevenson importance of adequate lighting to cur ociation 

Philadelphia Pa American Society of accidents, and announced the in 
Landscape Architects 


Valu 


Speaker 
of Effective Tree Use in Home Buildings by ¢ state of Connecticut of a J Pollard 


E. R. Carr, Washington, D. ¢ ) nand program of turnpike lighting Stvling. ( 


al Association of Home Builders 
Arborists Can Help Achieve Understanc 

and Co-operation M. L. Davey, Jr., Ke gh F yn the Highwavs, the 

Ohio P 
Dinner — F 
Teamwork in Publi . ress, Spe lighway Safety Lighting Bureau 


er to be announce< 


the Action Conference for liseuss ‘*¢ 


H ee aii j wr sponsored bv the Street 


S 


e direction of Edmona c. Status of Engineers Discussed 

March 8 — Morning ywe was the occasion for the a At Two-Day Meeting 

ch Ed i H. Scan! by Commissioner Nev ; The vital place of the engiree na 
airman Ldwar< Scanion 

Theme— The Long-Range Street Tree Pre es of e Connecticut State tionally in defense, internationally on 
—_ N T I Sets nent that the State \ I the technological “cold front” and what 

bei . ; ee lling a lighting system on 53 ex ! t} } ld t paid in our expanding 
Stephen T. Zona, Mayor, Parma, Ohic "5 Las . hey shoul« paid in ol l ing 

Street Tree Programe in Operation ‘ ou nile P the Connecticut Turnpike economy were three paramount 
Michalko, Commissioner of Shade 
Cleveland, Ohio 
Robert B. Henn, Superintendent of eeting commended practice General Assembly, January 17 
Euclid, Ohi : : 
rae F a lerson, Secretary, Shade Tree program and their at the New York Statler Hot« 
Commission, Essex County, N. J pie The two-day annual meeting heard 

ag een ie tg ree = , Major General J. B. Madarisa and Dr. 
Ornamental Trees — Henry T. Skinner, Di — 7 « _ - Abe ; . 

City Council Werner von Braun of the United States 


provide illumination levels at the 1957 Engineers Joint 


rector National Arboretun Washington, ‘ 
D. ¢ Scope of the Feder oads Progran Joseph fallistic Missile Agency as well as a 
Practical Aspects of Marketing Street Trees Barnett ture Public Roads, U. 8S. De P e 1 3 Civil 
James I. E. Ilgenfritz, Monroe, Mich partment o erce. Washington. D. C senior representative of the o § ivi 
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Here and There with 1.E.S. Members 


Annual joint meeting of the Michigan Section with the 
Section’s Residence Lighting Forum was held December 
11 at the Detroit Yacht Club. Members of the American 
Institute of Architects were invited and attendance was 
100. At the head table, left to right are: Mrs. Mariquita 
Dvygert, Mrs. Lloyd Gabler, Lloyd Gabler, Miss Mary 


1.E.S. Members, in this case, being 
those of our sister Society in Japan. 
Here shown with President Marshall 
N. Waterman, a delegation from the 
Japanese 1.E.S. was sent in celebration 
of their 40th Anniversary to the Amer- 
iean LE.S. on our 50th. Mr. Water- 
man holds the brocaded tapesiry, a 


present from Japan. 


] iqhting Ne ws 


Taepke, Harry Robbins and Mrs. Harry Robbins. Miss 
Taepke (photo at right) was speaker of the evening, sub- 
stituting with great success for scheduled speaker Miss 
Katherine Goodall, who became snow-bound en route from 
Philadelphia. She discussed the lighting in an apartment 
of a couple whose hobby is electrical devices. 


Official records of the San Jacinto Section are 
handed over by Secretary-Treasurer J, F. Dill 
(left), who has been transferred to Milwaukee, to 
his appointed successor R. C. Jung. Section Chair- 
man Curt Grevelius (center) supervises the action, 
which occurred at the Section’s December 7th 


meeting. 
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Service Commission and an authority 
on the highway 
“The 


Economy” 


developm«s nt il 
Engineer and tl Am 
luncheon address by Professor John B 


Rae of 


This was followed in the afternoon by 


Institute of Technolog 


Case 


‘ 


panel analysis of the salary structure o 


engineers. Latest available data on pro 


fessional income of engineers and the 


principal methods of salary administ: 
tion were presented 
The EJC Assembly 
day evening heard Dr. 
President of the Ford 


Dinner on Thurs 
Henry T. Heald, 
Foundation, as 
principal speaker. 

The 


international scene and his vital 


relations of the engineer to 


the maintenance of the balance of 


nological power in the world were | 


sented by the Friday panel. At the con 
heard W. 


President, International 


cluding luncheon the assembly 
A. B. Tiff, Vie« 
Bank for 
talk on 


Engineers nd the 


Reconstruction and Develop 


“Overseas Develonmer 


World Ban} 


ment, 


Full-Day Lighting Clinic 
Presented by New York Section 


A morning and afternoon lighting clin 
York Se 
Poly 


Student 


ie was presented by the New 
of I.ES8., 
Institute of Brooklyn, 
The 


tien January 15 at the 
teenic 
Lounge, Brooklyn, N. Y. program 


included: 


Professor of 


Whipple, 
Pelytechnic Institute 


Introduction Clyde C 
Electrical Engineering 
of Brooklyn 

Nomenclature - Priscilla Presbrey 
house Electric Corp., Bloomfield, N. J 

Lighting Cal«nlations — Abraham Abramowitz 
Professor of Electrical Engineering, City 
College of New York 

Incandescent and Fluorescent Sources 
Rogers, General Electric Lighting 
Cleveland, Ohio 

Mercury Vapor Sources— Eugene W. Beggs 
Westinghouse Electric Corp., Bloomfield, N.J 

Photometry Ernest H. Salter Electrical 
Testing Laborstories, New York, N. ¥ 

Factors Involved in Seeing H. L. Logan 
The Holophane Co., Inc.. New York, N. ¥ 

Application «f Lighting Equipment Willard 
Allphin, Sylvania Electric Products Inc 
Salem, Mass 

The Future of Illuminating Engineering 
G. Hibben, Illuminating Engineer 


Westing 


A'lston 
Institute 


G-E Science Fellowships 
Offered by Case Institute 


For the eleventh consecutive year, Case 
Institute of Technology will offer fifty 
all-expense General Electric Science Fel 
lowships to preparatory and high school 
teachers of physics from the north een 
tral 
study 
July 26, 1957. 

Members of the Case faculty who will 


conduct the program are Russell C. Put 


states area, for a special six-week 


program from June 16 through 


FEBRUARY 1957 


was the title of the Thursda CHEDULED 


Pebruary 17-20, 1957 — National Electr 
Sign Association, Annual Convention and Ex 
hibit, Sheraton Park Hotel, Washington, D. ‘ 
Pebruary 25-28, 1957 — American Soci 
Heating and Air-Conditioning Engineers, 63rd 
Annual Meeting. Chicago, Il. 

Pebruary 25 - March 1, 1957 — 13th Inter 
national Heating and Air-Conditioning Expos 
tion, Chicago, II! 

Pebruary 28-March 1, 1957 


Adequate Wiring Conference, La Salle 


ety of 


Chicago, Ill 
March 4-7, 1957 ational Rural fF 


( pera \ssociaiton, Conrad Hilton H 


Chicago 


March 5-6, 1957 
Meeting Inter-S et 


York, N. ¥ 


Twenty-sixt! Anr 
Color Counci Hote 


Statler, New 


March 28-29, 1957 — Pacific Northwest Re 
gional Tiinminating Engineering 
Society, Empress Hotel, Victoria, B. C 

April 3-5, 1957 South Pacific 
Conference, Lilluminating 
Hotel Statler, Los Angeles 


Conference 


Coast Re 
Engineering 


Calif 


gional 
Society 


April 8-11, 1957— Fourth National Electrical 
Industries Show, 7ist Regiment Armory, New 
York, N. ¥ 

Apri. 11-12, 1957 — Inter-Mountain Regional 
Conference, Illuminating Engineering Society 
Alvarado Hote!, Albuquerque, N. M 

April 14-17, 1957 
stitute, Drake Hotel 
April 18, 1957 — 
New York, N. Y. 
April 28-30, 1957 — Southwestern Regcional 
Conference, Illuminating Engineering Society, 
Holiday Inn, Oklahoma City, Okla 

April 29 - May 3, 1957 — Society of Motion 
Picture and Television Engineers, Shoreham 
Hotel, Washington, D. C 

April 30- May 2, 1957 — National Associa 
tion of Lighting Maintenance Contractors, Con 
ference, Kansas City, Mo 

May 6-8, 1957— Air Conditioning and Re 
frigeration Institute, Annual Meeting. The 
Homestead, Hot Springs, Va 

May 7-9, 1957 
try Show, Chicago, Il 

May 9-10, 1957 — Midwestern Regional Con 
ference, Illuminating Engineering Society, Hotel 
Pfister, Milwaukee, Wis 

May 13-14, 1957—Great Lakes Regional 
Conference, Illuminating Engineering Society 
Pantlind Hotel, Grand Rapids, Mich 

May 15-17, 1957 


Association Ine Annual 
San Francisco 


Building Research In 


Chicago, Ill 
LE.S 


Council Meeting, 


Chicago Electrical Indus 


Electrical 


Fair 


Pacific Coast 
Convention 


mont Hotel Calif 


~ | : 
> NTS 
S- 


May 16-17, 1957 Canadian Reg 
ference, Illuminating Engineering S« 


Sheraton Brock, Niagara Falls, Ont 


May 20-24, 1957 — Nat 
As tion, Annual Meet 


Los Angeles, Ca 


May 23-24, 1957 
Conference, Illuminating 


William Penn Hotel, Pit 


May 26-29, 


Electrical DD 


1957 N 
tr itors 


Washington 


Shoreham Hotels 


Chicago Electrical Industry 
Hotel, Chicago, Ill 


June 4-6, 1957 


Show, Conrad Hilton 


Council Meeting, New 


June 12, 1957 I.E.S 
York, N. ¥ 

June 13-14, 1957 — Northeastern 
Illuminating Engineering 
New York, N. Y 


Regional 
Conference Society 


Hotel Statler, 


June 24-27, 
Heating and Air 
Quebec, Que 

June 24-28, 1957 — American 
Electrical Engineers, Summer General Meeting 
Montreal, Que 


August 28-30, 1957 
Electrical Engineers, 
Yakima, Wash 

September 9-13, 1957 — Illuminating Engi 
t Society, National Technical Conference 


Biltmore Hotel, Atlanta, Ga 


September 24-26, 1957 Institute of Traf 
fic Engineers, Statler Hotel, Detroit, Mich 

October 4-9, 1957 
ture and Television Engineers 


Philadelphia, Pa 


1957 Americar 
Conditioning 
ray Bay 


Institute of 


American Institute of 


Pacific General Meeting 


neerir 


Society of Motion Pic- 
Hotel Sheraton, 


National Electronics 


1957 


Hotel Sherman 


October 7-9, 

Conference, Inc., Chicago, Ill 
Institute of 
Meeting, 


October 7-11, 1957 — American 
Electrical Engineers, Fall General 
Chicago, Ill. 

October 9-11, 1957- 
Manufacturers Associaiton, 
tel, Niagara Falls, Ont 
October 21-25, 1957 — National Safety Coun 
cil, 45th National Safety Congress & Exposi 
tion, Chicago, Ill. 

October 27-30, 1957 National Association 
of Electrical Distributors (Board of Gover 
, Skytop Lodge, Skytop, Pa 


Canadian Electrical 
Sheraton-Brock Ho 


nors 
Movember 11-15, 1957 - 
Manufacturers Association, 
Atlantic City, N. J 
November 18-21, 1957 
the Air-Conditioning and Refrigeration 
try, Navy Pier, Chicago, Il 


National Electrical 
Traymore Hotel, 


10th Exposition ef 
Indus 





1957 — September 9-13 
1958 


1959 — September 7-11 - 





1.E.S. National Technical Conferences 


Biltmore Hotel, Atlanta, Georgia 


August 17-22 — Royal York Hotel, Toronto, Ontario 


Hotels Fairmont and Mark Hopkins, 
San Francisco, California 
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Lighting Fundamentals Covered 


In Toronto Course 


Residential Interiors — Topic 
Of New York Forum Series 


Dr. E. F. Lowry Dead; 1.E.S. Medalist 


Lowry 


i Fellow of LE.S 
ghest honor: the 
January 2 

ars old. 
source 


? 
I 


ré 


His achie ve 
won for him the 
1ination when, in 

Gold Medal 

ng Society. 

, most of which 
arge devices, and 
Several others, on 


electrolumines 

rer yf the re 

laboratories of the 

f Svyivania Electric 

Jalem, Mass., and in 

1s instrumental in his 
development of their VHO 
ry also initi 

company’s work 

luminescent lamp as a 

1 was principal speak 
ference on electro 


York City in 


1 in 1940 as 

orescent engi 

the company’s 

Salem, lighting facility 
throug! engineering and 
posts, he heecame manager 


ering three vears 


Sylvania, 
research 
ir, and, 

three vears held the 
Continental FEleectrie 
years, from 1925 
arch engineer with 


Corp. 


A graduate of Ohio Wesleyan Univer 
sity in 1914, Dr. Lowry received an A.M. 
degree from Ohio Wesleyan in 1916, and 
a Ph.D. in Physics from Ohio State Uni 
versity in 1923. For eleven years, from 
1914 to 1925, he taught physics at Ohio 
Wesleyan, at the University of Pitts- 
burgh, and at Ohio State University, 
respectively 

A Fellow of LE.S. since 1950, Dr. 
Lowry was active in many of the So 
ciety’s committees, serving as chairman 
of the Light Source Committee and the 
Board of Fellows. At the time of his 
death he was a member of the Papers 
Committee, the Editorial Review sub- 
committee (for I.E.) and the Committee 
on Light Sources. In addition to his 
work with I.E.S., he was a member also 
of the American Physical Society and 
the Electrochemical Society, where he 
was a past chairman of the Luminescence 
Section. He was also a member of the 
American Institute of Electrical Engi- 
neers, the TU. S. National Commission on 
Illumination, and the Societe Francaise 
de Ingenieurs Techniciens de Vide. He 
had presented many papers before I.E.S. 


and other scientific groups 


Yale Traffic Bureau 
To Increase Training Program 


The Bureau of Highway Traffic at 
Yale University is increasing is training 
program to help meet the current high 
demand for engineers trained in street 
and highway operations. This demand 
has been produced by the current need 
for professional traffic engineering serv 

in both urban and rural areas. It 
has heen estimated that over twelve hun 
dred traffic operations engineers are need- 
throughout the country to help plan 
the new streets and highways 
ided by the National Highway 
Improvement Program ind to relieve 
traffie ong on on existing streets 
application of regulations 

and controls 

Th tureau of Highway Traffic has 
been in operation since 1926. The traffie 
engineering course is at the graduate 
level and cove a full academic year 
wtih classes st ing in September and 
terminating the following May. It is de- 
voted entirely to highway traffic opera- 
tions and is designed to equip men for 
responsible positions in this field of work 
upon graduation. The Bureau has gradu 
ated 396 men and $0% of the graduates 
are actively engaged ir traffie engineer- 


ing work 


Continued on page 15A) 
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NEW FROST-WHITE shields can really take a beating. Bend them like this, throw them on the floor 
or jump on them. They defy destruction. Breakage in shipping and handling is thus minimized. 


FIRST BREAK-RESISTANT, REFLECTION-FREE 
PLASTIC SHIELDS ANNOUNCED BY SHEFFIELD 


Now you can cut out unwanted reflections of light from the sur 


faces of the plastic shields on your fluorescent fixtures. Shefheld’s 
new FROST-WHITE polystyrene shields have a velvety finish 


Ww hich absorbs stray li 


s - 


rht and prevents eye-straining reHections 


Highly resistant to impact and flexing, the new shields minimize 


, , ' 
breakage in shipy ing and handling cul replacement costs and 


speed assembly These properties have been achieved without 


sacrifice of dimensional stability, heat resistance or cold flow 
FROST-WHITE shields have a bright white color too and light 


stability superior to that of shields made with regular styrene 


ABSENCE of light reflection from new FROST- 

WHITE shield (A) is readily seen in comparison 

as regular shields to highly reflectant regular polystyrene shield 
, , , , ~m —_ (B). Unlimited possibilities for new fixture 

Use the coupon below to get complete tec hnical data on FROST designs are thereby created 

WHITE shields. See how they can help you improve your 


present plastic shielded fixtures and cut costs FOR MORE INFORMATION 


T hough made with a premium material, their cost is the same 


Precision Engineere d Rigid Plastic Extrusions 


SHEFFIELD PLASTICS 





SHEFFIELD, MASS. 
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Adequate light, yes— But WHAT’S THAT HUMMING? 


New General Electric 
Sound Rating Calculator 
to aid fixture manufacturers 


Many fluorescent lighting installations 
are furnishing the specified light, but 
they also are furnishing an unspecified 
distraction—noise. 

Every ballast has a normal magnetic 
hum. However, the intensity of the hum- 
ming in fixtures is dependent not only 
upon such factors as basic ballast con 
struction and the ballast rating, but 
fixture construction and installation can 
also contribute to a large extent to noise 
amplification. And, because of these 
variable factors, fluorescent lighting in 
stallations can range all the way from 
silent to noisy and annoying. 

Now specifiers of fluorescent lighting 
can determine beforehand whether or 


not they will encounter a ballast noise 
problem. 

It’s done this way: every G-E ballast 
currently listed has a sound rating. By 
knowing this rating, the number of bal 
lasts in the installation, the size and 
acoustical characteristics and ambient 
sound level of the room, they can deter 
mine whether or not a sound problem 
will be encountered. All they have to do 
is feed this information into the exclu 
sive new G-E ballast Sound Rating 
Calculator. It’s as simple as that. 

You'll want to be sure that your 
fixtures can be ‘‘Sound-rated,”’ there 
fore, use General Electric ballasts and 
give your customers a sound-rated in 
stallation every time. 


Progress /s Our Most Important Product 


4A 


GENERAL ‘| 


Rallast sound Rating 
calculator 


On the spot application engineering assist- 
ance is also available. Nearly 100 ballast ap- 
plication engineers located throughout the 
United States stand ready to assist you. They 
are as close to you as your telephone. 


) ELECTRIC 


SEND FOR YOUR SOUND 
RATING CALCULATOR 


Send check for one dollar with 
your name and address to: 
General Electric Company, 
Section B401-30, Schenectady 
5, N. Y. Your Sound Rating 
Calculator will be sent to you 
by return mail. 
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Meet Latecontrol’s 


... Modern lighting at its 
™ eS. Des wat 
Problem-Solving Best with 
, > y > ‘ > + : ° “ 
Holophane’s New, Revolutionary 
Acrylic Lens 

Yes, here : mode rns urface lighting al ils best for modern 
stores and offices. Why? Because here is an attractive 
fixture which utilizes the Holophane No. 6024 Controlens* 
the lens that has broken the glare barrier. This lens, 
extremely high in efficiency while low in brightness, per- 
mits the use of high lighting levels without the glare dis- 
comfort heretofore unavoidable with high footcandle in- 
stallations. What’s more, the fixture is sturdy, light-in- 
weight and economical . . . first cost and maintenance are 
appealing to any budget. If you have a lighting problem, 
of standard fixture that can solve it for 


this is the type 


you. Available with 2, 4, or 6-40 watt rapid start lamps 


length 49% inches, height 4%4 inches. 


QuicK FACTS 


® TYPE Surface hinged acrylic lens fixture 


@ HOUSING Die-Formed, all welded. Made of at least 20 
Gauge Electroplated Zinc Coated Steel, for Rust Prevention and 
Bonderized for paint adherence 


HINGED DOOR - 
16 gauge die formed steel, welded throughout. 


SIDE PANELS — Tronslucent plastic 
FINISH — Boked white enamel 
KNOCKOUTS and HOLES in top for easy mounting 


ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING 


Easy to open and close with Trigger Catch. 


SERIES FIXTURE 


Also New! Latecontrol 
8300 Serves 
for Recessed Mounting 


Like the 7300 Series, the 8300 may be easily used to 
advantage individually or in rows in stores, offices, 
auditoriums, banks and elsewhere. It is designed 
for recessed mounting in plaster or T-Bar ceiling 
(will not snap in). Not for inverted Tee grid ceil- 
ings (for which other designs will be available). 
2, 3, 4 or 6-40 watt rapid start lamps. Holophane 
No. 6025 CONTROLENS*. Hinged door is re- 
movable, opens from either side, Trigger Catch. 
Length 48 inches, height 7 inches. Other construc- 


tion details similar to 7300 Series. 
"Registered T.M. 


ee ee] 
LITECON TIROIL 


fixtures 


KEEP UPKEEP DOWN 
LITECONTROL CORPORATION 


36 Pleasant Street, Watertown 72, Massachusetts 


EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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(Continued from page 10A 


The 
by the 


offered 


Surean consists of two full semes 


academic year of study 


ters of classroom work, laboratory and 


individual research, required reading, 


field problems and seminars. The courses 
traffic 


2) traffic regulations and 


include 1) characteristics and 
measuremetns, 
control devices, (3) traffic facility plan- 


ning and design, and (4) highway ad 


ministration and finance 
Next year the Bureau will offer a num 


ber of fellowships to citizens of the 
United States who are qualified for grad 
uate work. All the fellowships provide a 
living stipend of $1,400 disbursed at the 
a period of 


rate of $175 per month for 


eight months. The fellowships also pro 


vide the tuition fee of $600. They are 

through 
grants from the Foun 
dation, The Esso Safety Foundation, The 


Mutual 


Kemper 


made available to the Bureau 


Automotive Safety 


Insurance Co. and The 
Foundation. The In 


ternational Road Educational Foundation 


Liberty 


James S 


provides financial aid to a limited num 
ber of foreign students. The Bureau also 
offers 


municipal and state highway engineers 


tuition scholarships to qualified 


Information on admission and fellow 
Fred W 
Sureau of Highway Traf 
Hall, 


ships may be obtained from 
Hurd, Director, 
fie, Yale 


New Have n, 


University, Strathcona 


Conn 


Milwaukee Section Sponsors 
Commercial /Industrial Course 


In cooperation with the Wisconsin Elee 


the Milwaukee 
I.E.8. sponsored, last Fall and early Win 
Funda 
designed for 


trie Power Co., Section of 
ter a Commercial and Industrial 


mental Lighting Course, 
architects and electrical contractors. The 
part of the See 


Gold 


course was offered as 
tion ’s commemoration of the I.E.S 
en Anniversary 


Originally planned for an enrollment 
of 50, the course expanded to provide for 
78 registrants, 62 of 


whom completed 


the series of classes to obtain a certifi- 
cate. All classes were held at the Engi 
neers Society Building and each two-hour 
session was conducted by two speakers. 
The first speaker covered the lighting d« 
sign and the second showed the applica 
lighting by means of colored 


1.E.S. 
Illing was 


tion of 
members served 
Master 


slides Fourteen 


as instructors. I. L. 

of Ceremonies. 
Program and speakers were: 

October 22 - New Development in Light 
Sources — Ralph Cheney and William Ken 
nedy 

October 29 Lighting Design Methods I, 
L. Illing and Robert VandenBoom 

November 5 — Lighting for Merchandising 
E. H. Schaefer and Martin Weiss 
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REGISTRATION was 78 for the 


Milwaukee 


Section’s course on Commercial 


and Industrial Lighting Fundamentals. Classes were held weekly from October 
22 through December 11. 


November 12 Office Lighting Design 
Laupp and Gordon Petzold 
November 19 School Lighting Techniques 
T. D. Dustin and C. N. Laupp 
November 26 Church and Public Building 
Lighting I. L. Ming and A. B. Bowold 
Decemger 3 — Industrial Lighting Practice 
Art O'Conner and William Kuhnke 
December 11 Outdoor Lighting Applications 
B. R. Bunn and M. H. Bruesewitz 


Showing their versatility, I.E.S. mem 


bers and employes of Wisconsin Electric 
for the final meeting prepared and served 


an excellent steak dinner. 





BOUT PEOPLE 





Ltd. an 
Hedley F. 


Davidson as chief engineer. Mr. David 


Curtis Lighting of Canada 


nounces the appointment of 
son’s work will include engineering on 
special lighting applications and product 
development. Prior to this appointment 
Mr. Davidson had been employed at the 
Research Division of Ontario Hydro, To 
Engineer of the 


ronto, as Supervising 


Illumination Section. 


Charles J. Meloun has been appoint 
ed manager of engineering for the Gen 
eral Electric Outdoor Lighting Dept., 
Hendersonville, N. C. Mr. Meloun was 

industrial ma 
the G-E Equip 


Section, 


previously manager of 
chinery engineering in 
ment Industries Engineering 
Schenectady, N. Y. In 
ment he succeeds H. J. Flaherty, who 


has been named a consultant. 


his new assign- 


Electrical Laboratories, Ine 
New York, N. Y. 
of Hoffman Stone Beagle as President. 
Mr. Beagle joined ETL in 1953 as Assis 
tant to the President and became Execu 
tive Vice-President in 1956. Mr 
succeeds W. F. Little, who retired last 
fifty 


Testing 


announces the election 


Beagle 


December 31, after nearly years 


with the company. 


Dr. Clarence Zener has been appoint 
ed director of the Westinghouse Research 
Laboratories, assuming the position after 
five years as associate director and a 
year as acting director. The Laboratories 
completely 


in Churchill 


have only recently occupied 


the new research facilities 


Borough, ten miles east of downtown 


Pittsburgh 


March A. deFerranti, who for two 
headed 


managers’’ 


years has General Electric’s 


‘‘university for at Croton 
ville, N. Y., 


manager of the company’s 


has been appointed general 
Distribution 
Transformer Pittsfield, 
Mass. He succeeds Raymond W. Smith, 
of the 


Transformer Division on January 1. 


Department, 


who became general manager 


Westinghouse Electric Corp., Lamp Di 
vision, Bloomfield, N. J., 
managers in the photo lamp de 
Willett R. Wilson has been 
named commercial engineering manager; 
Frederick H. Rixton, engineering 
ager, and Earl J. Aberle, manufacturing 


manager. 


has appointed 
three 
partment. 


man 


The Westinghouse Lamp Division has 
also announced the appointment of engi- 
(Oontinued on page 16A) 
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Mr Atherton retired last year from 
Westinghouse International Co., New 


nag x 
k, following a distinguished career in 


nt, Philip F. Dietz has been named 
the position; Wilbert A, Taebel has 
P 


e! ippomted engineering manager oO! 


in this country, and in Geneva, 
verland. Active for some 34 years 
..S., he was also, on election in 1949, 


mp parts - t: and O Bruce rst American Secretary of the C.I.E. 
“ smi a t manager of engi . . 
Goldsmith _— ‘s Purchase of the stock of the Holden 
ring in th ry mit ley irtment - . 
= line Co., Cleveland, Ohio, has been an 


t it nounced by John C. Virden, Jr., presi 


s action of Council at its 
Carlyle A. Atherton was dent of the John C. Virden Co. Harry 
the LES Schockett of Virden will be responsible 


TWO meetings of the New England Section, LE.S. November meeting (above) 
was on Trends in School Lighting, guest speaker Willard Allphin. Left to right 
in photo are: front row, Walter Ball, Willard Allphin, Carleton Holden, Ralph 
Huse; rear row, Eugene Frost, Donald Adamson, Leonard Bean and Raymond 


Smart. December meeting (photo below) featured Dean Farnsworth speaking 

on The Color Environment in Lighting Installations. Left to right are: Carleton 

Richmond, Jr., Walter Murphy, Carleton Holden, Mrs. Dean Farnsworth, John 
E. Carr, Commander Farnsworth and Leonard Bean. 


for design and engineering in the new 
subsidiary and Anthony Milicia has be 


come plant superintendent. 


Mark C. Pope Associates, Atlanta sales 
representatives for C & D Batteries, have 
added Eugene L. Krauss to the staff. 
Mr. Krauss comes to C & D following 
eight years’ service with the Storage 
Battery Division of Thomas A. Edison 


Ine., where he was a district manager. 


Thomas Industries Ine. has acquired 
the plant of the Radiant Glass Co., pro 
ducers of hand-blown glass, at Fort 
Smith, Arkansas, which will be operated 
as the Radiant Glass Division of Thomas 
Industries Inc. George D. Carney, presi 
dent and principal stockholder, will no 
longer remain active in the affairs of the 


company. 


Philadelphia Electrical & Manufactur- 
ing Co. announces the appointment of 
E. Fred Bahls as Sales Manager. Mr 
Bahls has been associated with the com 


pany for over twenty-three years. 


The Miller Co., Meriden, Conn., has 
named Dean J, Harryman as sales rep 
resentative for the Illuminating Division 
in the Milwaukee territory. Prior to his 
association with Miller, Mr. Harryman 


was with the General Electric Supply Co 


Robert G. French, sales manager for 
the Steber Manufacturing Co., has 
formed a new sales agency for the Chi 
eago area. The agency, operating as 
Midwestern Electrical Representatives, 
has offices at 4754 West Washington 
Bivd., Chicago Associated with Mr. 
French will be George French and B. H. 
Etsinger. 


P. B. Clark, Line Material Co. Divi 
sion of MeGraw Electric Co., has been 
named chairman of the Technical Com 
mittee on Street Lighting for the Na 
tional Electrical Manufacturers Associ 


ation. 


Unistrut FProducts Co., Chieago, an- 
nounces the appointment of three man 
agers of newly created divisions: George 
McKay, manager, electrical and mechani- 
eal construction division; C. T. Walas, 
manager, materials handling division; 
F. W. Ingraham, manager, partitions 
and display division. A, E. Serewicz 
has been named sales supervisor of Uni 


strut activities in Canada. 


Robert C. Evans has been named sales 
representative in the Utah-Idaho area by 
the Illuminating Division of the Miller 
Co. Mr. Evans is sales manager of the 
Ariel Davis Supply Co., Inc., agents for 
the Ariel Davis Manufacturing Co. in 


the Intermountain states. 


Continued on page 18A) 
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Now...a luminaire that operates 
in freezing temperatures! 


The new Westinghouse LT operates in low or variable temperatures — making 
it ideal for lighting cold storage warehouses, food lockers, shipping platforms 
and marquees. 

Designed in cooperation with the Refrigeration Institute, the Westinghouse 
LT luminaire gives low heat output and high light output. A clear, ribbed 
plastic enclosure protects the lamp from air currents to insure maximum 
efficiency of the F72T-12, 100-watt, rapid-start lamps. In addition, the LT’s 
porcelain finish resists corrosion in moist atmospheres and enhances its ap- 
pearance. Why gamble with fixtures that were designed for other purposes. 

Doesn't the LT suggest an application to you? 

For real lighting quality, specify the Westinghouse LT luminaire. 

See your Westinghouse distributor or write, Westinghouse Electric Corp., 
Lighting Division, Edgewater Park, Cleveland, Ohio. 


Look for other new Westinghouse lighting products . . . soon to be announced! 
J-04399-B X 


you CAN BE SURE...iF its Westinghouse 








1957 Regional Conferences, 1.E.S. 


Place Date 


March 28-29 


Region 


Pacific Northwest Empress Hotel 


Victoria, British Columbia 


Statler Hotel 
\\ rr error we Los Angeles, California 


South Pacifie Coast 


April 3-5 


Alvarado Hotel 
New Mexico 


Inter-Mountain April 11-12 


Albuquerque, 


Southwestern Holiday Inn April 28-30 


Oklahoma City, Oklahoma 


Pfister Hotel May 9-10 


Milwaukee, Wisconsin 


Midwestern 


General 


Pantlind Hotel May 


Grand Rapids, Michigan 


Purpose Great Lakes 
G Heat 


Resistant 


Light 
Stabilized 
Sheraton Brock Hotel 


Niagara Falls, Ontario 


May 


Canadian 


East Central William Penn Hotel May 





OOKS AND 
PAMPHLETS 





ae 


1955 Supplement to the Bibliogra- 
phy 


tacts, 5 il Techn 


Electrical Con- 
Publication No 
from the American So 


1916 Raee 


and Abstracts on 


neluding an intro 
1 subject index 


is an annual 


Want Something Put in 


James H 


asks that «n uy shots 


Progress 
1irmar 
| glosssies of new equipment 
be submitted for 
ommittee at their 


» the 1957 


‘The prepa 
LE 


assign 


eport for publication in 


(‘ommiuttees 


major 
ogress Report’ to many 
rized presenta 


To keep 


material 


popu 
| Conference 

teresting, 
ired against these eri 
shown 


presentation to a gen 


er beer on a 


Does it le itself 


or a general reader? 


hauled along on the 


ide be submittes 


] ighting Vews 


Northeastern 





Pittsburgh, Pennsyivania 


Statler Hotel 


New York, New York 





the 


ements 


Quality Control 
neers, published by 
New 
the Society 


East 


{ orp., 
of 
Ave 


Putnam 


York, N. 
Plastics 


, Greenwich, Conn. 


1952 


were 


Bibliography. 
published in 


for Plastics Engi- 
Reinhold Publishing 
Y. Available from 
34 


160 


Engineers, 


the Progress Report? 


ead 
No attempt is 
od’ from 
to the technical 
to the trad 
from 


by 


, +1 
better Colored 


ear-duplicates 


18 ofte n made 


‘bad.’ 


journals; 


‘which 


slides 


made to separate 
Tee hnic alities 


styles left 


are 
papers ; 
and choice between 
two manufacturers 


one will show 


have been used 


for several years with increased audience 


appe il Expe nses of 


shipment are borne 


ers. Glossies cannot 
will be 


Atlanta 


ment 


the 


Conference: 


pictures, slides and 
by the 
be 


manufactur 


returned; equip 


returned immediately after 


and slides will 


be returned during the summer of 1958 


‘*Get your item in early! 


should 


Chairman, 


Glossies 
mittee 


Independent 


1928 14th St., Boulds 


i short des¢ ription 


points to the 


and address 


he 
James H. 
Testing 


glossies, 


the Com 
McCulloch, 
Laboratories, 
Attach 


the newsworthy 


sent to 


r. Colorado. 
of 
name 


with your 


pages. $3.96 to S.P.E. members, $4.95 


to others 


Produced by the of Plastics 


Committee 


Society 


for Quality Con 


trol under the chairmanship of Dr. Law 


Engineers 


rence M. Debing, Monsanto Chemical Co., 
this first in a series of technical 
volumes be by S.P.E. It 
introduces the subject of statistical qual 
to 


is the 
to published 


ity control plastics engineers, refer 


ring specifically to examples of applica 
tions currently used in the plastics indus 


try. 

NEMA Standards 

the Na 
Associ 


York 17, 


Your Guide to 


Publications, available from 
Electrical 
ation, 155 Ez 
> ae oe 

More than 15 


developed by 


described m this booklet 


Manufacturers 
44th New 


tional 
ist St., 
pages, no charge 
0 standards publications 


of N.E.M.A. 


These cover 


subdivisions 
are 
eight electrical classifications: appliances, 
and 
ap 
paratus, building equipment and supplies, 


illuminating equipment, signalling 


communication equipment, industrial 
insulating materials, insulated wire and 
cable, 


distribution equipment. 


and generation, transmission and 


This Is Glass, available from Corning 
Glass Works, Corning, N. Y., 64 pages, 
no charge. 

Manufacturing methods, applications 
and the history of glass are explained in 
this booklet, illustrated with charts, draw- 
The booklet 


covers such topics as what glass is, how 


ings and 130 photographs. 


it is made, and how it is used. 


(Continued on page 42A) 
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CHECK THESE 


Constructed of more die- 
formed parts than almost 
any other fixture of its type 
for rugged performance. 


An advanced concept of 
lighting comfort . the 
Sunbeam SIXTEEN- 
EIGHTY series has been 
critically engineered for the 
ultimate in universal appli- 
cation and lighting comfort. 


For general lighting the 
SIXTEEN-EIGHTY is unsur 
passed for efficient long- 
term lighting economy 


Heavy gauge, die-formed 
end plates rigidly held to 
main channel. Large, 
smooth-edged wireway 
opening permits fast con- 
tinuous row mounting. 


The SIXTEEN-EIGHTY: it’s 
easy to see by 


Exacting photometric con- 
trol achieves extremely high 
efficiency (up to 87%) with 
a controlled distribution of 
approximately 60% up and 
40% down, a brightness of 
less than 1 c/in? within the 
shielded zone. 
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Extruded metal rail rein- 
forced plastic side panel to 
insure freedom from warp- 
age or accidental breakage 
while enhancing design ap- 
pearance. 


For increased flexibility and 
ease of installation, die- 
formed channel accommo- 
dates sliding clamp hangers. 
No connectors required for 
continuous rows 


CBM certified, ETL tested 
and UL approved parts. 


Shielding assembly auto- 
matically disengages by 
means of spring-loaded 
latches and remains sus- 
pended from channel by 
jack chain for quick ac- 
cessibility. 


Rigidly constructed, vibra- 
tion-free interlocked louver 
provides high, comfortable 
shielding of 35° x 35°— 
better than most school re- 
quirements. 


Bonderized for long-lasting 
corrosion resistance and 
tough paint adherence. 


SUNBEAM LIGHTING COMPANY 


777 East 14th Place, Los Angeles 21, California 


“SPECS” 74 


OO 
oxy 


Double acting positive 
spring clips retain side 
panels firmly to prevent 
rattling and to allow simple 
snap-in replacement 


Translucent white plastic 
side panels of light stable 
Dow virgin #647 Styron are 
ribbed and cuntoured for 
architectural appeal. A 10° 
slant helps maintain longer 
lasting high efficiency and 
contributes to better bright- 
ness control from normal 
viewing angles. 


90% reflectance durable 
baked white enamel 
“blends” with most con- 
temporary ceilings. 


Surface or pendant mounted 
by use of nearly universal 
knockouts and sliding 
clamp channel. 


Engineered for maximum 
heat dissipation for longer 
ballast life. 


For technical information on 
this advanced concept of 
lighting, write for bulletin 
F-2. 
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* Arthur W. Siegel, Massachusetts Representative, one of Smithcraft's nationwide sales organization 


Smithcraft Troffers and other fine lighting units are installed in thousands of offices, factories, stores, schools 


and diversified interiors from coast to coast. Wherever good lighting is important, you'll find . . . 


SMITHCRAFT—"“AMERICA’S FINEST FLUORESCENT LIGHTING”. 
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eee ees HE MAN ATOM Srnsthenaft 


When you put his knowledge of lighting to work for you, your ideas turn into reality! His experience 
enables him to translate architectural concepts into effective lighting results. You can have confidence 
in his judgement because he knows how to adapt the flexibility of Smithcraft's line of lighting units 


into time-saving, economical solutions to lighting problems. Call him in to consult with you or your 


lighting engineers on any job on your boards . . . you'll find he knows blueprints and budgets as well 


as he knows lighting! 
fr ~~, *). . the 24° wide troffer from Smithenaft- 


Extremely versatile, architecturally integrated recessed light- 
ing, Smithcraft two-foot wide troffers permit wide freedom 
in the creation of interesting and functional lighting patterns. 
They present a modern, trim, clean appearance free from 
light leaks or blemishes and with no visible catches, hinges, 
or screws. In glass or plastic-shielded units, a clean expanse 
of shielding is uninterrupted by cross-braces. Doors open or 
close with simple upwards pressure (patented) and simply 
lift off for maintenance. In louvered units, louvers are held 
by Smithcraft's patented Duo-Cam hangers. Louvers hinge 


from either side and are removed without tools or loose parts. 


Smithcraft two-foot wide troffers are adaptable to today's most 
common ceilings. They are fast, easy and economical to install. 
There is a wide variety of shielding media available including 
Steel louvers (providing 30° x 30° shielding), Plastic louvers(42° x 
42° shielding), Albalite glass, Corning Pattern #70 glass, Ribbed 


glass, Polycraft Plastic Dish and Acrylic Plastic. 


Smithcraft, a leader in the progressive design and development 
of fluorescent lighting fixtures manufactures a complete line of 
units specifically designed to meet a wide variety of lighting 


applications. The Smithcraft catalog contains pertinent and use- 


ful information on this line of fixtures and is @ valuable oid in Smithcraft 2'-wide Metro Troffers provide 75 footcandles of extremely even 
illumination throughout Beerman's Department Store, Dayton, Ohio. Metro 
Troffers ore lay-in troffers for inverted “T" Grid ceiling systems. 


(soe 8 8 8 8 8 Oe 8 8 OE 
PLEASE ATTACH TO YOUR BUSINESS LETTERHEAD and mail to 


LIGHTING, CHELSEA 50, MASS. 


the design of lighting layouts or in ceiling planning. Make sure 


your copy is in your file. If it isn't, let us send you one. 


Smithenaft- 


LIGHTING 


CHELSEA 50, MASSACHUSETTS 


“4 


ee at TITLE 


ee 
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Please send me the monthly publication, “Light Side of the News", so 
that | can keep in touch with the latest trends in lighting. 


O 


Please send me “YOUR CEILING PLANNING COMES TO LIFE”, a com 
oo Seaton on one and two-foot wide SMITHCRAFT ARCHITECTURAL 
ERS. 


ea 
O 


Please send me the complete SMITHCRAFT CATALOG, containing data 
on ‘America’s Finest Fluorescent Fquipment”’. 
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Modern 
Lighting 
Control 


for the 


modern theatre.... 
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Associates 
Genl. Contractor: K. H. Kettelhut 
Elec. Contractor: Hatfield Electric 


Seieshloeesl Meoetecnatie? Neri MAGNETIC AMPLIFIER 
tan Electrie Manufacturing 


Comey TYPE DIMMERS! 


Maximum flexibility...rapid between-scene changes... 
accurate control of lighting intensities. These are important 
requisites of lighting control switchboards for the modern stage. 


In Purdue University’s magnificent new $9,000,000 Memorial 
Union—Hall of Music Annex (above), 80 Vickers Magnetic 
Amplifier Type Dimmers have been incorporated in the lighting 
systems for the Loeb Playhouse and the Experimental Theatre. 


These dependable dimmers meet today’s exacting lighting control 
needs with: fast response, smooth transition through the entire 
lighting range, new 30-1 load range, inherent stability, reduced 
weight and size through redesigned closed-core power section, 
elimination of tubes and moving parts, and other superior 


leatures. 
Write today for 12-page bulletin on lighting control. 


DESIGN ENGINEERS: Write for information concerning oppor- 
tunities in our expanding program. 


VICKERS ELECTRIC DIVISION 


a 
in DRPORATED a unit of Sperry Rand Corporation 
tt ad 


T STREET © SAINT LOUIS 3, MISSOURI 
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now METALCRAFT 
CROSS-BREEDS 


2 famous luminaires 
fo produce the 


Ol NEW, IMPROVED 


Combining the finest 
features of the origina! 
ASTRA-L/TE and the 
G/LL “300” LINE! 


























PRACTICAL .. ECONOMICAL . . SUPERIOR! 


ASTRA-LITE is available in two and four lamp 
slimline or rapid start, 4’, 6’ and 8’ lengths, 
for pendant or surface mounting. General 
diffuse classification, direct or semi-direct. 
Overal/ efficiency approximately 84%. 
Brightnesses meet schoo/ and office lighting 
recommendations. Fleur-O-Lier approved. 


*Also available with new extruded 
plastic or metal side shielding. 


METALCRAFT PRODUCTS COMPANY, INC., Mascher and Lippincott Streets, Philadelphia 33, Pa. 
23A 
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AERIAL POLE TOP 























POLE BASE 


/ Jefferson Constant Wattage 
+ Mercury Lamp Transformer 


New HElectrically—-New Mechanically 


Stocking Requirements Cut in Half. A new, 
Seneee shape and new mounting accessories 

make it possible to use this one transformer for 

aerial, pole top, or pole base applications. 


Easier Handling in Warehouse and on the Job. 

me A one-inch reduction in diameter further sim- 
plifies the stocking problem and combines with 
the new threaded pipe nipple for easy, fast 
installation. 


Improved Lumen Maintenance. Engineered to 
produce a better starting current wave shape for 
smooth, quiet starts; plus an operating lamp 
current crest factor which meets a// lamp manu- 
facturers’ requirements. 


Dependable Operation. Designed and tested 

to provide: 

1. Constant lamp wattage of +2° 
range of +13%,. 


, over line voltage 


{utomatic compensation for line voltage variations 
and line drops. 


3. Positive cold weather starting down to —30°F. 

Maximum Versatility. Designed for use with 
STAHL. EH-1, JH-1, and a// similar 400 watt 

lamps. 7 
For full details and experienced engineering recom- 
mendations, contact your Jefferson Representative 
or write JEFFERSON ELECTRIC COMPANY, 
Bellwood, Illinois, today. 


transformers are compe to provide full rated 
n any lamp burn ion consistent with 


acturers specifications 


Jefferson Electric Company 


BELLWOOD, 
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The thinnest fixture ever designed with no dark areas 





FOUR LIGHT (as shown): 2%4" x 25%" x 48%" 


TWO LIGHT: 2%" x 1442" x 48%" 


th TUM Yihsow Ceiloe35 


This beautiful surface-mount fixture is only Not only is this new fixture the best- 


23,” deep, the thinnest ever designed with- looking you ever saw, it has many new and 
out panels or strips to conceal the ballasts. _ practical design features to make installation 
In the Ceilo-35, the ballasts are mounted in faster and maintenance easier. 

the sides, an exclusive Gibson development 


which provides a smooth, unbroken panel 


WRITE TODAY FOR COMPLETE INFORMATION 


Makers of the world’s most versatile fixtures 3° 
wy 33 


of light. 


a 


PAT. PEND. 


GIBSON, | 
Janufacluring Ca. 


1919 Piedmont Circle, N.E., Atlanta 9, Georgia 
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ANNOUNCING WESTINGHOUSE 


“ WLTR 


 SURE.. at i, 





FLUORESCENT LAMPS 


LUME 


high. intensity phosphors 


START BRIGHTER... MAINTAIN BRIGHTNESS LONGER... 


¢ MORE LUMENS PER WATT—more light for your dollar. 
¢ PLUS UNIFORM END-TO-END LIGHT .. . always perfectly color-matched ... maximum light output 
maintained throughout life—and carrying the WESTINGHOUSE ASSURANCE of performance 


satisfaction or full purchase price refund. 


e Get the most for your lighting dollar—call your Westinghouse Lamp Distributor today, or write 
Westinghouse Lamp Division, Dept. IE, Bloomfield, N. J. 
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THE FINE ART OF LIGHTING 


Whether you're lighting priceless objects, not-for-sale 

or merchandise priced for quick sale, Honeylite’s gentle but 
completely shadow-free light makes “seeing’’ a pleasure 

But Honeylite doesn’t stop at being just one of the very best 
light diffusing elements. Salespeople, and more important, 
customers will tell you that Honeylite’s full air circulation makes 
a room as refreshingly airy as a summer morning... 

cool to work in, and fun to shop in. 

And Honeylite’s gossamer-weight, all-aluminum construction 


HONE YLITE’ . 
aditiieaan aucediiianin miele reduces the costly man-hours of installation, and 


ycoome 


A development of HEXCEL PRODUCTS INC lengthens the life of lighting units. 
O08) GIRTY-FINGT STREET. CARLANO ©. CALIFORNIA For price lists and detailed information call your dealer or write 
to Hexcel Products Inc., 951-61st Street, Oakland 8, Calif. 
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“«..most talked-about feature!” 


“.. fascinates home-buyers!”’ 


“helps sell new homes!” — that’s what builders are saying 
about the profitable new LUXTROL Light Control 


From all parts of the country, builders write that LUXTROL is 
making a big hit with home-buyers 

Hillcrest Lumber Company, De Pere, Wisconsin “... LUXTROI 
is the most talked-about feature of the Better Homes & Gardens 
Idea Home. ... people never thought it possible that light could 
create such decorative effects!” 

Rolling Ridge Homes, Northport Village, Long Island 
“.. . prospective buyers are most fascinated by LUXTROL. 
They love the idea of dialing any degree of light they want— 
from a dim glow to complete brightness! . . . really helping to 
merchandise houses!” 

Ernest Widmer, Builder, Daytona Beach, Florida “LUXTROL 
Light Controls help sell homes because they’re trouble-free, 
economical to purchase and operate, and they provide easy 
selection of light levels for any occasion . . .” 

H. C. Roberts & Sons, Anaheim, California “Our Electri- 
Living Home includes all the latest products ...the unequalled 
flexibility of light provided by LUXTROL is definitely outstand- 
ing. It gives the homeowners light for every mood and every 
seeing need.” 


Sell LUXTROL as an exciting extra to 
the profitable new-home market 
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LUXTROL shows off your customers’ new homes in their best 
light. It adds that final, ultra-modern touch that home-buyers 
really go for! 

You can recommend Luxtrot for any type of building. 
For fluorescent, incandescent, or cold-cathode lighting. Easy 
to install — simply replaces ordinary wall switches. Safe — a 
precision-built, cool operating auto-transformer, not a rheostat. 

The moderate cost of LuxTroL makes it a natural for 
homes in every price range. Mail the coupon today. 


new LUX TROL light control 


A product of THE SUPERIOR ELECTRIC COMPANY 


THE SUPERIOR ELECTRIC COMPANY 

5027 Demers Avenue, Bristol, Connecticut 

Send me literature and where to get delivery of new LUxTrRoO! 

Light Control. 

Name 

Company 

Address — 
_Zone 


State_ 





You'll put your client in the best 


These represent just a few of the many Corning glasses specially designed for engineered lighting applications. 


For high efficiency, uniform, gen- 
eral lighting with incandescent 
lamps, Corning PYREX Concave 
Lenslites are recommended. Made 
of a PYREX brand glass, they pro- 
vide freedom from breakage even 
in outdoor service with high watt- 
age bulbs. Designed on the Fresnel 
principle, they give exceptionally 
even light distribution over a wide 
area. 





Corning Fota-lite combines the 
easy-to-clean, easy-to-handle ad- 
vantage of a smooth, static-free 
sheet of glass with the control that 
louvers afford. The effect is of 
crystal-clear cells separated by 
white opal louvers. Available with 
vertical louver pattern for 45° 
cutoff, and with 30° slanted lou- 
vers for offset beam lighting. 


SEE OUR CATALOG 
\tN SWEET'S 

WITECTURAL 

\ sue— 


OR WRITE FOR COPY 
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possible light with Engineered Lighting 


SID) SLPS SF SLPS SI SISTA 


CORNING 
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For uniform, efficient light distribution 
with low surface brightness, specify 
Corning Pattern No. 70 Low-Brightness 
Lens Panels. Optically correct 6-sided 
pyramids distribute the light in all 
directions. 


For diffused light in the working area 
with reduced brightness contrast be- 
tween ceiling and fixture, specify 
Corning Curved Alba-Lite Panels. 
Made of a light opal glass the curved 
panels afford complete diffusion, ex- 
cellent brightness control free of color 
distortion, with a part of the light de- 
livered above the horizontal for re- 
duction of contrast in the ceiling area 
adjacent to the fixture. 


Your client’s offices, his people, his goods 
all are in their best possible light .. . 
when you utilize the principles of engineered 
lighting in designing his lighting installations. 
Engineered lighting is on-the-job lighting. 
It means light that is adapted, through 
Corning’s optically engineered glassware, to 
the illumination needs of a specific job. It 
is the key to better working efficiency, com- 
fortable seeing, increased sales. It does the 
job with light that glass can do best. 

As the transmitting and control medium, 
glass determines the intensity of the light, its 
direction, its color-revealing fidelity, its com- 
fort. As a part of the lighting fixture, glass 
also determines the fixture’s attractiveness, 
its ability to fit into the decorative scheme 

. and its ease of maintenance and cleaning. 

Corning’s laboratories are continually at 
work to develop more applications for light- 
ing glassware, new glasses, and new methods 
of controlling light with glass. The experi- 
ence gained here is available to you at any 
time—at any stage of an installation—through 
Corning’s staff of lighting consultants. 

Send, now, for your copy of Corning’s 
new “Application Guide for Commercial 
Lighting Glassware.” It will help you in 
selecting the lighting glassware that meets 
your specific application requirements for of- 
fices, schools, banks, public buildings, stores, 
displays, hospitals. Write, wire, or phone 
Lighting Sales Department, Corning Glass 
Works, Corning, New York. 


CORNING GLASS WORKS 
Lighting Scles Dept. 


61-2 Crystal St., Corning, N. Y. 


Please send me a copy of your new 


“Application Guide” 


Name 
Address 


Position 


P= 
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GLASS WORKS, CORNING, N. Y. 


61-2 Crystal Street 


31A 





PHYSICAL SEPARATION oF CAPACITOR | re 
to h 


Protectio gains apa Oo auure due 


former operation. Shown above. Sola design engineer indicates the spacing 


capacitors (top) from core-and-coil assembly in the Sola transformer 


Design Feature Protects Capacitor Life 
in Sola Mercury Vapor Lamp Transformers 


Capacitor failure is a major cause of malfunction of 
outdoor mercury vapor lamp transformers. Almost in 
variably, heat normally generated by transformer opera- 
tion is responsible. Sola Constant Wattage Mercury 
Vapor Lamp Transformers are designed to protect 
against capacitor failures by providing safe physical 
separation of capacitor from the core-and-coil assembly 


This design feature is indicative of the mechanical 
and electrical design caliber of Sola Constant Wattage 
Mercury Vapor Lamp Transformers. The result is 
superior performance, reliability, and reduced system 


maintenance cost for outdoor mercury vapor lighting. 


Sola Constant Wattage Transformers offer unique 


electrical characteristics: 


SOLA Ce eens 


e@ Lamps remain lit even when line voltage dips as low 
as 75v on a 115v line. 


e@ Energy to lamps is regulated within +.2% in spite of 


line voltage swings as great as + 13%. 


e Regulated voltage, current, and wattage permit con- 
tinuous stable operation extend lamp life. 


When you're next concerned with design, specification 
or installation of outdoor mercury vapor lighting — 
shopping centers, parking lots, service stations, play- 
fields, plant area protection — investigate the advantages 
of Sola Constant Wattage Mercury Vapor Lamp Trans- 
formers. Your Sola representative, listed below, will be 
happy to provide prompt attention to your inquiries. 


Write for Bulletin 23B-MV-219 
SOLA ELECTRIC CO. 
4633 W. 16th Street 
Chicago 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment © LIGHTING TRANSFORMERS for All Types of Fivorescent 


ond Mercury Vepor Lamps. ® SOLA ELECTRIC CO. 4633 West 16th Street, 


50, Mlinois, Bishop 2-1414 © NEW YORK 35: 103 E. 


Chicago 
125th St., TRofalgor 6-6464 © PHILADELPHIA: Commercial ae Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., 


ory 4. 3354 ® CLEVELAND 1 1836 Euclid Ave., 


4382 © LOS ANGELES 23: 
| 
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Diffusers of Du Pont LUCITE used in the American Hardware 
Mutual Insurance Company's new home office, Minneapolis, 
Minn. Architects: Thorshov & Cerny, Minneapolis. Lighting fix- 
tures by Curtis Lighting, Inc., Chicago, Ill. LUCITE extruded by 
Sandee Manufacturing Co., Chicago. 


with diffusers of DuPontLUCITE 


The lighting system shown above is typical of the entire in- 
stallation at the American Hardware Mutual Insurance Com- 
pany’s new home office which uses diffusers of Du Pont LucITE 
acrylic resin. The objective . . . to design a low-brightness, glare- 
free illumination to be the basis of an integrated ceiling system 
including lighting, sound-absorption elements and ventilating 
facilities. 

Luminaires were required that would reduce the brightness 
ratios between luminous and non-luminous elements and com- 
bine maximum comfort with maximum efficiency. After 
studying several different systems, architects Thorshov & Cerny 
selected luminaries having diffusers of Du Pont Luctre. 


Luminaires of Lucire acrylic resin transmit optimum light 


without specular glare or shadow. They are strong, durable, 
dimensionally stable and free from discoloration. Light in 
weight and easy to handle, diffusers of Lucire are easy to 
install . . . maintain their clarity and beauty. 


SEND FOR FREE BOOKLET. T welve-page illustrated booklet describes 
all the latest property and application data on Luctre acrylic resin 
for lighting. For your free copy, write E. I. du Pont de Nemours & 
Co. (Inc.), Polychemicals Department, Room 432, Du Pont Build- 
ing, Wilmington 98, Delaware. 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 





Were busy planning big things for 


YOU in ATLANTA ! 


The National Technical Conference Executive Committee* at work in a planning session for the 1957 Conference 
of the Illaminating Engineering Society in Atlanta, Gcorgia. 


"Left to right: Rita weell, Ladies; Judd Lough, Finance; Emily Alexander, Ladies; Al E. Bruner, Sports; J. E 


Sweatte, Hotel; Mary Bush, Ladies; W. M. Pearson, Chairman, Georgia Section; Joe B. Browder, Chairman, 1957 
1.FS. National Technical Conference Committee; Dex Hinck- 


Conference Executive Committee; Jim Forbes, Chairman, 
Georgia 


ley, Executive Secretary, 1.2.5 lack Murrah, Publicity; Jack Burns, Entertainment; John Brun, Manager 


Section: Cecil Canon, Re 


eption 


ATLANTA is a showcase and nerve center of the New South—it’s a city full of push and 
purpose, of such booéming business that it’s spreading a pattern of progress throughout 


Georgia and the Southeast, but... 


ATLANTA is, at the same time, a city of gracious living, of beautiful homes, and year- 
round gardens, with plenty of the traditional Southern hospitality. 


The GEORGIA SECTION was the pioneer I.E.S. organization in the Southland and has 
carried on the Society’s activities aggressively for the past 17 years. Its members plan to 
serve as hosts to the 1957 Technical Conference in a fashion that will surpass even the 


memorable 1941 convention in Atlanta. 


YALL COME! 


1957 National Technical Conference 


Illuminating Engineering Society 


Headquarters: Dates: 


Atlanta Biltmore Hotel September 9 thru 13, 1957 


“The South’s Supreme Hotel” 
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Announcing... 
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Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 


has all these engineering fectures: Perfeclite’s new hammer lock fixture is avail- 


able in the following sizes: 
@ Globe opens on hinge for quick easy clean- ~— 
ing and relamping. Model Diameter Wattage 


, HH-9 5 2- 40 W 
Unique safety locking fitter holds globe HH-11 10” 2- 60 W 


in place without bothersome screws, unsightly HH-13 12 2- 75 W 
extensions or trick springs. Globe is secured HH-15 14” 2-100 W 
with lugs by simple twist of the wrist. HH-17 16 3-100 W 


Lip of globe is completely protected against 


breakage by a steel protector ring. Fixtures are 


Send for om, oo Catalog Underwriters Laboratories, Inc. 
. : 956 giving full information on 
Provides ceiling illumination as well as ow cate Hae of Commercial fap approved. 


evenly distributed floor lighting. candescent Fixtures and Exit Units. *Patent pending 


Minimum amount of metal, maximum amount 
of glass results in highest light efficiency. PRODUCTS 
THE PERFECLITE COMPANY 
Here is a unique ceiling pan fixture design for 1457 East 40th Street e Cleveland 3, Ohic 
either commercial or residential installation. For C) Please send me The Perfeclite Data Sheet 56-C. 
further information send for The Perfeclite Data Please send me the new Perfeclite Catalog 956. 
Sheet 56-C today. pene 
Address 
City 
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Switch to this new General Electric 


Wilh he Wey GU a WAP 











Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


386A 


OU can use the new General Electric White Mercury 
Reflector Lamps in your present 400-watt mercury equip- 
ment with no change or added investment in operating 


equipment 


GET UP TO 63% MORE LIGHT ON WORK FROM 
YOUR PRESENT FIXTURES: Because a brand new phos- 
phor generates more white light than ever before you get 
trom 7% to 63% more light on the work, depending upon 


the lamp type you are replacing. (See below). 


GET UP TO 33% LOWER COST OF LIGHT IN YOUR 
EXISTING INSTALLATIONS: Wich this increased effi- 


ciency your unit Cost ot light can gO down from » to 


33%. (See below)! 


GET LOWER INITIAL COST FOR NEW INSTALLA- 
TIONS: You can get more light from the same number 
of fixtures, or get equal light with up to % fewer fixtures! 


You get all this with new General Electric White 
Mercury Reflector Lamps because of a specially designed 
strontium magnesium orthophosphate phosphor. This 
phosphor converts ultra-violet radiation into more white 
light than ever possible before. It's also an efficient 


reflector—sealed in against dirt and fumes. 


Gain these advantages now. Replace your present mer- 
cury lamps with the new G-E H400 RW-1. Also available 
in the bulged tubular shape, the H400 EW-1. For more 
information write: General Electric Large Lamp Dept. 
IE-2, Nela Park, Cleveland 12, Ohio. 





ADVANTAGES OF NEW G-E 
WHITE MERCURY OVER OTHER G-E 
400-WATT MERCURY LAMPS 





NEW RW-1 vs A-1 (clearglass)| NEW RW-1 vs E-1 (clear glass) 


© 55% to 63% more © 28% to 31% more 
light to the work light to the work 
© 16% to 23% lower 


27% to 33% lower cost of light 


cost of light 
@ Less maintenance 


int 
Lees meintenence @ Well suited for use 


Whiter “Color™ in upward light 
fixtures 


@ Whiter “Color” 





NEW RW-1 vs J1 NEW RW-1 vs RCI and RI 
(color improved) (reflector shape) 


37% to 40% more @ About 7% more 
light on the work light on the work 


24% to 30% lower © 7% lower cost 
cost of light of light 


Less colorimprove- @ Less color im- 
ment provement for 
RC-1 users 
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(Supersedes all lists prior to February 1957) 
(1) LE.S. LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in- 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed ... 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 

- all who plan, install and manufacture light- 
ing systems and equipment. 


$8.00 per copy; $6.40 in lots of ten or more. Add 50c for 
shipment abroad. /.E.8S. Members are entitled to one copy 
of the Handbook at $5.50 unless previously ordered, 


1.6.5. RECOMMENDED LIGHTING PRACTICES 


These booklets are the complete, standard recom- 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications. As indicated, some of these 
recommendations are the work of committees of the 
American Standards Association, with collaboration 
by appropriate committees of the LE.S. All have 
the approval of the Council of the Illuminating 
Engineering Society, and are the latest official I.E.S. 
recommendations. 


In general, the information contained in these 
Recommended Lighting Practices covers completely 
the area shown in the title. Included in the data 
are suggested types of lighting systems and lumi- 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks; and other informa- 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architects, con- 
struction people and others. Each practice is fully 
illustrated with charts and photographs. 


(2) OFFICE LIGHTING 
1.3.8. Recommended Practice (1956) 50c 


(3) STORES & OTHER MERCHANDISING AREAS 
1.3.8. Recommended Practice (1948) __ 50c 
SCHOOL LIGHTING 
American Standard Practice (1948) ___ 
LIBRARY LIGHTING 
1.3.8. Recommended Practice (1950) 
DAYLIGHTING 
1.3.8. Recommended Practice (1950) 
SPORTS LIGHTING 
LE.S. Recommended Practice (1950) _ 
INDUSTRIAL LIGHTING 
American Standard Practice (1952) 

STREET AND HIGHWAY LIGHTING 
American Standard Practice (1953)... 
SUPPLEMENTARY LIGHTING 

1.3.8. Recommended Practice (1953)... 


RESIDENCE LIGHTING 
L3B.S. Recommended Practice (1953)... 


Quantity prices upon request. 


PEEEEEES: 


J 
~ 


1.E.S. COMMITTEE REPORTS 


Lighting recommendations based upon studies (re- 
search, surveys of current practice, and experimental 
installations) of I.E.S. Committees and Subcommit- 
tees covering all phases of lighting. Completely illus- 
trated, these reports contain detailed information on 
many lighting problems peculiar to the industry or 
operation involved as well as providing general data 
as to lighting systems and luminaires; recommended 
quantity and quality of illumination; and analyses of 
specific seeing tasks. 


The Publications of the Illuminating Engineering 
Society listed here summarize in printed form the 
vast amount of research, investigation and discus- 
sion of hundreds of qualified members of the Soci- 
ety working on technical committees. Each publica- 
tion listed here is supported by the full authority 
and approval of the Illuminating Engineering 
Society. 


I.E.8. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 





an, Ce et FOR WOOLEN AND WORSTED 


qs) 


a4) 
(15) 
(16) 
a7) 


qs) 


qs) 
(20) 


XTILE MILLS (1949) ___...50¢ 
LIGHTING FOR MACHINING OF SMALL 
METAL PARTS (1949) ___..... 506 


LIGHTING FOR FLOUR MILLS (1949)_____ 50e 
LIGHTING FOR CANNERIES (1950)..___ 500 


LIGHTING FOR BAKERIES (1950) 


LIGHTING OF CENTRAL STATION 
PROPERTIES (1951). . 


LIGHTING FOR STEEL MILL 
PART I: OPEN HEARTH (19835 


LIGHTING FOR FOUNDRIES (1952). 


LIGHTING FOR a STATION 
HIGH BAY AREAS (1955) CC ———— 


TRANSPORTATION LIGHTING (1951)... 250 
Interior lighting for buses, streetcars, rapid transit 


and railway trains. 


yt rt 4d LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS ( (ase1) $1.00 


64-page report combines recommended residence 
lighting techniques with good decoration, written 
in layman’s language and completely illustrated. 
Shows all types of lighting equipment, both in- 
stalled and portable, recommended color combina- 
tions, from Colonial to Modern interiors. 





PUBLICATIONS OFFICE 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Send me at the address below copies of I.E.S. Publications in 


Date — 


quantities as noted: 


(1) 
(8) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(18) 
(13 
(14) 


Your prepayment of orders totalling $2.00 or less will greatly 
facilitate handling and help us in our 


C] My check (m.o.) enclosed. 


(29) 
(30) 
(31) 
(32) 
(33 

(34) 
(35 

(36) 


37 


(28) 


OC) Bill me. 


(Please print or type 


(23) FUNCTIONAL VISUAL ACTIVITIES In 
THE HOME (1951) 250 


Provides much of the technical material supporting 
the combination of good decoration with lighting 
n (2 ove, Extren iseful to lighting equip 
ment designers, engineers, and because of the 
numerous sketches and measurements, non-technical 
people as well 


(24) CURRENT LIGHTING PRACTICE FOR 
TELEVISION PRODUCTION (1951) 15c¢ 


(25) PROGRESS IN TELEVISION STUDIO 
LIGHTING (1954) Addenda to (24) 100 


(26) CURRENT LIGHTING PRACTICE FOR 
COLOR TELEVISION PRODUCTION (1955) _10c 


(27) LIGHTING FOR COMMERCIAL 
KITCHENS (1956) 150 
Quantity prices upon request. 


1.ES. LIGHTING DATA SHEETS 


Each LE.S. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data. 
They are published in a series of 24 sheets each 
year, and current sheets cover such subjects as 
lighting for metalworking, textile, automobile and 
other industries; schools; stores; offices; drafting 
rooms; churches; auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas; 


bookkeeping. Thank you. 


streets and highways; and other special applica- 
tions. 


Printed on heavy gloss paper, punched for stand- 
ard ring binder, data sheets are an excellent “idea” 
file for lighting people, consulting engineers and 
architects; ideal for promotional distribution by 
manufacturers and light and power companies. 


I.E.S. Lighting Data Sheets are delivered through- 
out each year in groups of eight; three mailings for 
the entire 24-sheet series. First eight of each series 
are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subscription, 24 sheets per set, $1.25; 10 or more 
sets, $1.00 each. Prices on minimum quantities of 
100 individual sheets upon request to this office. 


(28) NEW SERIES XXII 
Orders for the new Series XXII I.E.S. Lighting 
Data Sheets are now being accepted. Renew your 
Data Sheet subscription now; or start your “idea” 
file of L.E.S. Lighting Data Sheets with this Series. 


EARLIER COMPLETE DATA SHEET SERIES AVAILABLE 
(29) Series XIX, 24 sheets $1.25 
(30) Series XX, 24 sheets $1.25 


(31) Series XXI, 24 sheets $1.25 
Quantities of 10 or more of (28 
through (31) $1.00 
15 HOME LIGHTING IDEAS, 15 sheets $1.00 
Attractively packaged, 15 home lighting data sheets, 
gathered and prepared especially for this publica 
tion. (These sheets not included in annual Series.) 
HOME LIGHTING IDEAS FOR KITCHENS 
AND BATHROOMS, 10 sheets 
Special packet of ten new home lighting data sheets, 
showing modern lighting for new and remodelled 
kitchen and bathroom areas; an important addition 
to any home lighting idea library These sheets 
are not included in an annual Series.) 


Quantity prices upon request. 


MEASUREMENT OF LIGHT 


(34) AMERCAN STANDARD GUIDE FOR 
ELECTRICAL MEASUREMENT OF 
FLUORESCENT LAMPS (1955) 


(35) L3B.S. GUIDE FOR ELECTRICAL 
MEASUREMENTS OF MERCURY VAPOR 
LAMPS (1956) 10c 


(36) L.B.S. GUIDE FOR LIFE PERFORMANCE 
TESTING OF FLUORESCENT LAMPS (1956) 100 


(37) GUIDE FOR PHOTOMETRIC TESTING OF 
FLOODLIGHTS OF 10 TO 160 DEGREES 
TOTAL BEAM SPREAD (1951) 


GUIDE FOR OUTDOOR ILLUMINATION 
TESTS (1951) 25¢ 


GENERAL GUIDE TO PHOTOMETRY (1955) 60c 


CALCULATING COEFFICIENTS OF 
UTILIZATION (1956) 50c 


WORK SHEETS FOR (38) (1956) PER SET 5c 


Quentity prices upon request. 


LIGHTING COURSE MATERIAL 


(42) LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one-semester introductory 
lighting course suitable for college students or 
adults. Quantities of 10 or more, 75c¢ per copy. 


(Printed in U.S.A.) 





HERE IT is. 


EXTRULITE R, 


PATTERNED CLEAR PLASTIC PANEL 


® Offering superior low brightness 


* Designed for the efficient control 
and transmission of light 


® No waste—No cutting 
® Lightweight and tough 


* Eliminates breakage 


Here is a new material 
developed for the modern 
“thin look” in fixtures. 
The ultimate in pleasant, 
glare-free low brightness 
lighting. 


Extrulite RI definitely 
increases the sales appeal 
of your fixture. 


SPECIAL ORDERS Produced to Your Exact Size 
Widths: from 6” to 24” 
Thickness: from .100” to .187”’ 

or any convenient shipping length 

In Plexiglas®, Polystyrene, Butyrate, Lucite* 


STOCK SIZE in Polystyrene or Acrylic 


Available Immediately — 
1094" x 47'2" x .125” (approx. weight 2 Ibs.) 


*DuPont Trade Mark 


ROTUBA exrruoers, ine. e — 


QUALITY PLASTIC EXTRUSIONS 


418 88th STREET © BROOKLYN 9, NEW YORK 
FOR INDUSTRY 


SHore Road 8-5458 
R. L. BOUSE, FLOURTOWN, PENNA. 
Tel. CHESTNUT HILL 8-1010 
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BEFORE YOU BUY ANY SCHOOL LIGHTING FIXTURE 


com ean 


SCHOOL UNITS 
SS 


An “all purpose’ 
unit that combines 
highest quality and 
91% iighting effi- 
ciency at a remark- 
ably low price 


Features Eastern's 
(tay lusi 

Chie ENGINEERED “N” SERIES cual 9d ga 
P = ¢ illumination in the 
study area. Com- 
bines smart styling 
and an efficiency of 

77 Ye. 


>» — Fiuorescent and Slimline 


tt ” ‘ 
[<-* ENGINEERED N44” series ) arene, OF 
4 n — i 
2 lamp — Fluorescent and Slimline | i Pay goon 
“N" Series above. 
Has an efficiency of 
82%. 


See Se ee SSS : 





A ttagy ‘ j Our most popular 
Sy 4 ENGINEERED 'N” SERIES A 

, : tures 90% effi 
ciency 


2 lamp — Fluorescent and Slimline 


SEND FOR THIS NEW Ela CATALOG. 


Contains complete information and technical 


data. Write for your FREE copy today! 


EASTERN FIXTURE CO#.:-ANY 
170 VERNON STREET, BOSTON 20, MASS. 
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For any installation you may be plan- 
ning — individual fixtures, troffers, 
modular designs or over-all ceilings — 
specify AMERICAN Plastic Louvers. 


They’re easy to work with — can be 
easily sawed to fit anywhere, even 
around pillars and obstructions. 


They’re scientifically designed to pro- 
vide the maximum amount of light, 
at minimum brightness, without trap- 
ping light. Cells are perfect cubes of 
5@”; light cut-off is 45° x 45°. 


They’re de-staticized; dirt and dust 
fall through. They’re easy to clean, 
tough and damage-resistant. 


Strong, lightweight louvers do away 
with need for costly, heavy ceiling 
construction. 





And — most important of all — there’s 
practically no maintenance cost, to 
keep the utmost in appearance while 
insuring low cost to the consumer. 


im 
4, 
; 
peeeeba 
peaebea 


, 


» Exclusive process by American Louver Company 
U.S.A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 
Canadian No. 484,346 Canadian No. 497,047 


aga N SS 


Fo, father inf pumcition abo vtediee tile owner avilable, wile te: 


AMERICAN |-LOUVER— COMPANY 
| eS a ae 
4240 NORTH SAYRE * CHICAGO 34, ILLINOIS 























to compete with the sun 


CENTURY 
LIGHTING, INC 


Catalogue of Lighting Demonstra- 


tion and Exhibit Materials, available 


Edison | tric Institute, 420 Lex 
rk 17, N. 


ompanies, 


non-member compank and companies 


outside ot 


Designe ectric utilities 


ggressively selling 
g market, this cata 
istrations and infor 


for the lighting 


1.8. Council 
New York, 
following 
Names 


Associate 


Members 
* Johnson 


Rubi D 


Power C« 


Associate 


Service 
Supply 
Supply 
Inc., Phoe 


Long, M. ‘ ent iderson Phoenix 
Ariz 


Parker, ( Fest house ctric Corp., 


Phoenix 
Strupp. P 
Phoenix 
Student M 4 
Wendt, R. B ’ ir toad. Tucson 
Ariz 


Supply Co 


Danner 
City 


Damen Ave., Chicago, 


Co., Chicago, Til 


Co., Cicero, I 


Lerch, W. G., Sola Electric Uo 

McDonough, C. L., Public Servi 
wood All 

Mendelsohn, Leon, Steel ¢ 
Chicago, Ill 

Nehf, J. S Jefferson E 
I] 

Offenberg, J. H 


Co., Chicago, Ill 


Modern 


CLEVELAND 


Member 

Steeb, | General Ele 
Ohio 

Associate Members 

Gates, J. W., Goodyear Aircraft 
Ohio 

Norton 
Ohio 


CONNEOTICUT SBOTION 


Associate Members 
Jaynes, H. A 119 Ann St., Hartf 
Green, W W Connecticut Light 
Co., Waterbury, Conn 
Hopkins, C. L., Line Material 
Conr 


Assoc 
Burris, Merle 
Sioux City 
Student Men 
Newman 
coln, Net 


EASTERN New Yorx SrEor1 


dissociate Member 
H., Albany Hospital, A 


FLORIDA SECTION 


Wember 

Bartlett 
Fla 

Associate Member 

LaTour, John, Jr., Economy Ele 
tona Beach, Fila. 


ForgIGN Non-SsorT!1 


The Hitachi Central Research 
Kokubunji, Tokyo, Japan 


GEORGIA SECTION 


Associate Members 

Berger, L. G., Lithonia Lighting Products 
Co., Lithonia, Ga 

Reiman, D. O., Lithonia Lighting Products 
Co., Atlanta, Ga 


GOLDEN GATB SECTION 


Associate Members 
Connelly, M. J. Jr., 
Oakland, Calif 
Hawkins, T. V Owens Corning Fiberglas 
Corp., San Francisco, Calif 

Hess, Joe, The Pyle National Co., San Fran- 
cisco, Calif 

Stern, R. ¢ Donald F. Haines, 341 Market 
St.,. San Francisco, Calif 

Tchirkine, C. S., Pacific Gas & Electric Co., 


Oakland, Calif 


Hexcel Products inc., 


Heart or America Sgor! 


INDIANA SECTION 


Aesociate Members 

Boyce, G. D Public Service Co. of 
Kokomo, Ind 

Hudgens, L. L. Jr., Public Service 
Indiana, Lafayette, Ind 

Mathews, Jerry, J. M. Mathew Sales Agency, 
Indianapolis, Ind. 

Reel, J. R., Public Service Co. of Indiana, 
Inc., Vincennes, Ind 

Student Member 

Struck, R. J., Purdue University, W. Lafay 
ette, Ind 

INLAND EMPIRE CHAPTER 

Member: 


* Beadle, T. W., The Washington Water Power 
Co., Spokane, Wash. 
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Architect: La Pierre, Litchfield & Partners; Consulting Electrical Engineer: Gustave 8. Weiser 


Electrical Contractor: Heckler Electric Co.; Electrical Distributor: Chugg-Carlin, inc 


MIAMI VALLI 


Junior High School Wing 


ate Member 
h, F. H. Jr.. Miami 1 
, klin, Ohic 
» Martin Electr 


lighting 


mc Philben 


; 


for the magnificent new (a, 
Great Neck High School 


...@ wholly new concept in school architecture and quality building. 


Senior High School Wing 


McPhilben 43-24 recessed weather-tight downlights will light the exterior 
corridors of this superb new school in Great Neck, N.Y. Only 3% 

inches deep, the 43-24 housings are sturdily constructed of 16 gauge 
galvanized steel. The gleaming satin finish of the face plates will resist all 
corrosive elements, thanks to the anodized cast aluminum construction. 
And, mcPhilben's exclusive Sealume gasket of neoprene rubber will 
assure permanent weather-tight maintenance-free operation. 

Your mcPhilben representative has full details about the 43-24 and 
other mcPhilben recessed weather-tight downlights, both square 

and round. Contact him or write to mcPhilben Lighting Co., 

1333 Willoughby Avenue, Brooklyn 37, N.Y. 


Representatives in major cities * Stocked by electrical wholesalers 
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Keeping industry bright with 


STANDARD FIXTURE 


6-MONTH TEST 
RESULTS 


The photographs show two 
reflectors after 6 months of side 
by-side use in the core deport 
ment of the James 8. Clow and 
Sens plant, Coshocton, Ob 
Note the heovy deposit of 
and grime on the non-ven 
vnit, drastically reducin 
illuminating valve. The Abolite 
slotted-neck reflector shows 
minimum dirt dcposit lighting 
efficiency remains high 


ABOLITE SLOTTED NECK 








ABolite 








~ 


Self-cleaning Abolite fixture gives 
30°% more light, longer lamp life 


The slotted-neck reflector design, by Abolite, greatly 
increases lighting efficiency and lamp life, cuts mainte- 
nance costs way down. Air circulation through the 
ventilator slots keeps dust and grime on the move. Lamp 
and reflector stay clean nearly twice as long, give 30% 
more illumination. Lamp operating temperature is 
reduced 40°%. Make sure you get all these advantages— 
at no extra cost—by specifying Abolite. For full details 
on Abolite’s complete line of lighting fixtures, write 
ABolite Lighting Division, The Jones Metal Products Co., 


West Lafayette, Odio. 


ABOLITE .<-. 


44A 
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issociate 


Members 


Levy, W \ Cent 


York 
McGinne 

Gras ¢( 
Taylor, 

Co., N 


N 


Member 


Davis ( 
Kingst 
Maccallu 


fense 


N. ¥ 
ss I 
o 
E 
ew Y 


ORTH WES' 


; 
m, (Unt 
n Dun 


Barriefic 


McCormack, R. R 


Barrie 
Seely, H 


tawa 


field. Ont 
Cc Dept. of National Defense 
Ont 


PALMETTO CHAPTER 


ate Member 
A. B General Electri 
lle, N. ¢ 


PANHANDLE CHA 


issociate Member 


Pierce 


Amarill 


( E.. Westinghouse Electric 
Texas 


PHILADELPHIA SECTION 


ciate Members 


H 


( General Electric Co Philads« 


phia, Pa 


Jacoby 
Philad 

Kay, M 
Philad 


ad 


Member 
* Mazur 
Pittab 


A. A., Jacoby Electric & Supply C« 
elphia, Pa 
G. Jr Philadelphia Electric 
elphia, Pa 
J., Westinghouse Ele« 


Line Material 


Westinghouse 
elphia, Pa 


PITTSBURGH SEOCTIO 


H. J Westinghouse 


irgh, Pa 


Associate Member 


Lewis, F 


burg 


Member 
Dilworth 
i ssociate 


Chamber 


red West en owe ‘oe Greens 


Pa 


R. L., Sy ectrie Products 


Seattle, Ws 


Member 


ain, R. G. Jr Puget Sound Power 


& Light, Kirklana, Wash 


St. Louis SECTION 


Associate Members 


Saker 
Louis, 
Gambs, 
St. Leo 
Hallek 
Lauis 
Huggins 
Louis 
Moseley 


Louis 


J A Day-Brite Lighting Inc., 


Mo 

A. J. Jr., Day-Brite Lighting Inc 
uis, Mo 

J. d Day-Brite Lighting Inc., St 
Mo 

J. D., Jefferson Electric Co St 
Mo 

D. G., Day-Brite Lighting Inc., St 
Mo 


Continued on page 46A) 
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VALANCE 
LIGHTING 











Around 
Corners 


USE T1i2 SLIMLINE 
In Those Hard-to-get-at Places 


Now, with new Milwaukee Valance Strips you can 
light shallow or irregular coves, narrow valances, and 
other confined areas with high-lumen T-12 Slimline. 


If you can allow 2” x 214” space, you can have the 


advantages of standard relampable, trouble-free, eco- 
nomical slimline where formerly only luminous tub- 
ing could be used. 


Available in 48”, 72” and 96” single lamp lengths . . . 
Up to 384” with 4 lamps. One remote ballast box 
required every 32’. All ETL equipped. 


See your electrical NORTUERN LIGUT 


wholesaler, or 
write for Bulletin comp AN Y 


552. MILWAUKEE 
1661 N. WATER ST. 




















An Inconspicuous 
Light Source... 


... describes Wiley’s new Zephyrs. Their beautiful 
unadorned lines harmonize so well with any decor 
that you’re unaware of the source of light. Their wafer- 
like thinness makes them ideally suited to installa- 
tions where recessed fixtures cannot be used. 


They may be arranged end to end, side by side to 
form squares, rectangles, borders. They may be mount- 
ed flush or suspended. You may have your choice of 
shielding: louvered (molded one piece polystyrene 
grid, metal egg-crate) or glass (Corning flat or curv- 
ed lens). 

Erection is simple, requiring only minutes. Patent- 
ed E-Z servicer simplifies maintenance. Fixtures meas- 
ure 12" x 48” and are only 314" deep. E.T.L. certified 
electrical components are used 


WILEY PIONEERS IN 
R& W INC. FLUORESCENT LIGHTING 


DEARBORN AND BRIDGE STS BUFFALO 7, NEW YORK 
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KLIEGL 


ARCHITECTURAL LIGHTING 


FIRST IMPRESSIONS 
ARE IMPORTANT! 


Photo shows reception area of the beautiful Du Pont Showroom 
in the Empire State Building, New York. Designed by William 
Pahiman to combine a restful residential influence with com- 
mercial utility. Klieg! lighting illuminates area with accents on 
reception desk, decorative screen, pictures and decor. 


Regressed-lens units provide the general lighting. Adjustable 
ball fixtures accent the decorative screen. Surface-mounted 
baffled downlights highlight the ornamental items. 


This is another typical application of Klieg! lighting using 
selected lighting units, diversified to provide harmonious ef- 
fects without glare or eye strain. 


For equally satisfactory results on your next job, send for 
Architectural Lighting Catalog, A-11. Contains all data on 
this equipment . . . other useful suggestions. 


KLIEGLBROS |} 


Ligh Ting 


+ 321 West SOTH STREET. NEw YorRK 19, N.Y 





(Continued from page 44A) 


Perabo, J. L., Day-Brite Lighting Inc 
Louis, Mo 
Starr, J. L., Lightolier, Brentwood, Mo 


San Jose CHAPTER 


Associate Member 
Mitchell, G. A., Advance Ele 
Clara, Calif 


SOUTHEAST FLORIDA ( 


Member: 
*Yanaros, F. E., Florida P« 
Miami, Fla 


SOUTHERN CALIFORNIA 


Members 

*Bevan, R. E., Sylvania Electr Products 
Inc., Los Angeles, Calif 

Given, 8. K., J. 8. Hamel, Engineer, Burbank, 
Calif 

Associate Members 

Blitzer, Bud, The Lightrend Co In Los 
Angeles, Calif 

Jordan, W. M., The Frank H. Bran 
Angeles, Calif 

Tickle, 8S. G., The Frank H. Bran 
Angeles, Calif 


SOUTHWESTERN SBOCTION 


Associate Members: 
Bagby, W. H., General Electric Co Dallas, 
Texas 

THE MADISON tarker, L. H., Jim Tuite Co., Dallas, Texas 
Danchik, Harold, Rogers Electric Supply Co 

Extreme shallowness (3'4") adds to Dallas, Texas 
. , Morgan, Jack, Jack Morgan Co., Dallas, Texas. 

highly popular appearance. Varia- Student Member 


: ; ; “ Myers, J. W Scathern Methodist University, 
tions in style permit great versa Dallas, Texas 
tility in purpose and location. 

An all-around winner! 


SUWANN®P RIveR CHAPTER 


Member 
* Crockett, R. K., General Electric ‘ 
vannah, Ga 


TORONTO SBOTION 


Members 

Borgman, F. W., Giffels & Vallet of Canada 
Ltd., Toronto, Ont 

*VYates, R. A., Wakefield Lighting Ltd., Lon- 
don, Ont 

Associate Members 

Beatty, O. L., Union Metal Mfg. (¢ 
ada Ltd., Brampton, Ont 

Byrne, Peter, Union Metal Mfg. Co. of 
ada Ltd., Brampton, Ont 

Foy, H. J Electric Service League 


tari Toronto, Ont 


Twins Crry SscTIoNn 


Member 
*Spell, H. W., Northern States Power Co., 
Minneapolis, Minn 


TwIn Ports CHAPTER 


Member 

* Rockwood, R. G Superior Water 
Power Co., Superior, Wis 

Associate Member: 

Johnson, F. V., Minnesota Power & 
Duluth, Minn 


UTan SEcTION 


Associate Member 
Wells, Virginia L., Utah Power 
Salt Lake City, Utah 


VIRGINIA CHAPTER 
Member 


Helfrich, R .B., 208 Cardinal Road, Virginia 
Beach, Va 


LIGHT & POWER UTILITIES CORP. | <i> niet ona apap po 


Associate Member 
Nystrom, F. H., Walter E. Daw ‘¢ 
New York, N. Y. 





YANKEP CHAPTER 


Associate Member: 
Warner, D. S., James Hunter Machine Co., 
North Adams, Mass. 
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Is YOURS The Latest?... 2 CATALOGS 


» . make up a bluebook of 
You can’t be sure you have 
° ° up-to-date lighting fix 
all the facts about lighting 
tures and they are avail 
unless you have a copy of sate te eeu PSB. Sep 
the new... . 
quest them on your let- 


Second Edition 


I E S es ~ TRADITIONAL 
* o 7 


catalog IT shows period 


LIGHTING lighting in fll color with 


detailed drawings and 


HANDBOOK 26 Qualified Men weedeat 


Work With Engineers Coe 
Prepared by 1.E.S. technical committees, this 987-page lighting catalog I illustrates the 
compendium contains 18 sections of lighting practice, theory and to give churches and institutions light- 
calculations . . . Appendices . . . Manufacturers’ Reference Data ing quality and service. They ore ea- 

. 655 photos, drawings, lighting tables, charts, graphs, to help 
you solve tough lighting problems 

If your problems are lighting problems, don’t be another day Manning Co., manufacturers of de- e 
without the new I.E.8. Liegnutina HANDBOOK 


terhead 


modern Manning lighting 
line in standard units 


the-spot representatives for the R.A. 


luxe lighting fixtures... . they work 


Special design 


Price . . . $8.00 with you, with buyers, with architects service available 





1.E.8. Members: If you have not ordered, your special member to make the job easier. NEVER SOLD DIRECT! 
copy is only $5.50 now. 


ORDER NOW! 


Publications Office ~ i 
ILLUMINATING ENGINEERING SOCIETY & R-A-MANNING co. 
1860 BROADWAY NEW YORK 23, N. Y. 


taining wi, mber 


ere) | SPECTRA SCNT Ns: 


A REAE * PNAS Spectra Meter Now Used by 


is = id ep . 
HEAVY DUTY Lighting Engineers in 


Aircraft Industry 


. e Electric Utilities 
Limbene— Architectural Firms 


Motion Pictures & TV 


FLUORESCENT LAMPS Street & Highway 


Departments 

TOP IN QUALITY ; Model Work 

. > Special Features of Standard Model: Humén Encinesrios 

and low in price too! Extreme Sensitivity Range 

Direct Reading in ft-L 

maintains brightness Locking Microammeter DIRECT READING! All 

’ longer Focusing » to o operators will obtain the 

a : : much longer lamp Small Angle same reading of the bright- 
life Other Models Available ness of a given area. 

for consistent superior For Greater Sensitivity 


LOW | quality 
i NOW AVAILABLE T12 — , , 
soli Write for descriptive literature, complete specifi- 


Ml ° ° 
aes 60 Simbine cations and information applying to your par- 
— FLUORESCENT LAMP ticular field to: 


now to for making 5 FOOT . 
gy terug PHOTO RESEARCH CORP 


SUPRO LUX 837 N. CAHUENGA BLVD. 


manufacturing co., inc 
4064 G EAST i6ist STREET HOLLYWOOD 38, CALIF. 
BRONX 51, NEW YORK 
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Best Selection for Your Customers... 


Lighting by Novelty 


for CHURCHES 


Distinctive in beauty, authentic 
in architectural design. Free en- 
gineered lighting counsel helps 
you land the job! 


Contemporary and Traditional 


. for COMMERCIAL, RESIDENTIAL 
——— PUBLIC BUILDINGS 


hy = 


NO. 294 
Recessed Step Light 
NO. 1141 Sprayed bronze finish 
on cast aluminum, 
wire plate glass. 


“Ei 


a ga 1100 Line 
With spring hinge 
drop face 


Surface Square 
with control lens 

















NO. CH-215 
Direct-The-Lite NO. 490 
Adjustable Flood- Post Lantern 
light Reflectors All copper metal. 


—— NO. 1150 Recessed Box with Two 
Gimbal Ring Units (PAR-150W 
floodlamps and‘ three 100W 
4 


“| incandescent. 


NO. 1833 NO. 1791 
Half Cylinder Bracket Lantern, 

Pocket, all all copper metal. 
copper metal. 





APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 


Write for Illustrated Se —_ 
Desione } anut S ( 00 


THE NOVELTY. LIGHTING CORP. 


2490 EAST 22nd STREET CLEVELAND 15, OHIO 





LIGHTING 
SALES 
REPRESENTATIVE 
WANTED 


Upper New York State Territory 


This is a rare opportunity for an 
experienced lighting salesman. The 
territory is now active and profit- 
able .. . our line is being specified 
and displayed . . . the vast poten- 
tial has yet to be tapped. 


If you are looking for better than 
average income and association 
with a well-respected, full line 
manufacturer of incandescent and 
fluorescent lighting . . . here's a 
chance to make your ability, know- 
how and drive pay off in a BIG 
way. Good service and deliveries 
. PLUS powerful promotional 
backing. Send full details to: 


Litecraft Manufacturing Corp. 
8 East 36th St., New York 16, N. Y. 








DESIGNERS - 
DRAFTSMEN 


Rapidly expanding lighting manu- 
facturer with national distribution, 
offers challenging future to men 
with some previous experience in 
any of the following phases of 
lighting engineering and design: 
Fluorescent and Incandescent; 
Commercial and Residential; in- 
cluding custom chandeliers. All 
replies strictly confidential. Sal- 
ary open. Send resume to Lite- 
craft Manufacturing Corporation, 
8 East 36th St., New York, N.Y. 











SALESMEN-REPRESENTATIVES 


Southwestern & California territories 
available to men experienced in 
Engineered Lighting to represent one 
of the leading manufacturers of 
Lighting for the church, school, hos- 
pital, bank etc. Give full particulars. 
All replies held strictly confidential. 


THE NOVELTY LIGHTING CORP. 
2480 E. 22nd Street 
Ceveland 15, Ohio 
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LUMINAIRE 
thal d TOPS én Desiqu 


UNIQUE REVERSIBLE 
SLIPFITTER... 


Provides 
0° Tritt 
19 —aNnp 


HORIZONTAL 
MOUNTING e¢ 


Of the good things .. . it’s always 
said: “Why hasn’t someone thought of 
that before?” And that’s what they’re saying 
about the New Revere “Endoval”’! It’s actually 
two luminaires in one—since it eliminates stock- 
ing one for horizontal mounting and the other for 
10° tilt. 

But, that isn’t all...the New Revere “Endoval” also has 
a host of other advantages enthusiastically received by light- 
ing engineers everywhere. Everything about the Luminaire is 
precision built! The housing is of precision, die-cast aluminum alloy. 
The reflector is of one-piece W-Modified Parabolic design which offers 
sharp, vertical cut-off and proper I.E.S. distribution patterns without 
the use of lifting prisms. You obtain fullest utilization of lamp output. 
Reflector cannot be inserted wrong. Perfect alignment assured at all 
times .. . cannot work loose . . no tools needed to release it! 

Integrally cast “lift-off” type hinge allows easy removal of glass. 
Compression-type, die-cast aluminum alloy holding ring allows for 
expansion and contraction of the glassware without strain. Spring- 
loaded roller latch automatically clamps lens ring and holds glassware 
tight — no dust or bugs can enter. 

All the above, coupled with lightness in weight, greater strength, 
more attractive size and shape, finer finish, ample wiring area and 
simple terminal connections make the New Revere “Endoval” tops in 
design — tops in performance and tops in value. Investigate today. 
Write for Brochure 700-9. 


HORIZONTAL 


REVERE ELECTRIC MFG. CO. @ 6009-17 BROADWAY e CHICAGO 40, ILL. 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


GHTS AND POLES FC 
TRE MARINE AND “OUST 








“DECIDEDLY BETTER 


DAY: BRITE 
Lighting Fidures 


Precise work, fewer mistakes 


Wherever precision work is all-important— in industrial 
plants and in offices—-Day-Brite fixtures are definitely 

the first choice. They, too, are designed and built to 
precision standards that are immediately evident when you 
look at the fixtures, not just the pictures. 


Make a point-by-point comparison of Day-Brite features 
with any other make. Your Day-Brite representative will 
gladly show you why Day-Brite is your best buy, from the 
first click of a switch through many years of continuous, 
uninterrupted service. Call him... Day-Brite Lighting, Inc., 
5432 Bulwer Avenue, St. Louis, Missouri. 


NATION'S LARGEST MANUFACTURER 
OF COMMERCIAL AND INDUSTRIAL 
LIGHTING EQUIPMENT 


Section of drafting room, Salem-Brosius, Incorporated, 
Carnegie, Pa., lighted by Day-Brite. 
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Highest Industrial Lighting Standards 
in RLM History feature: 


Higher light output - Lower-cost installation 
Better protection against glare 

More seeing comfort « Easier re-lamping 
Increased brightness control 

Reduction of light loss 

Safety from electrical hazards 

Protection against rust and corrosion 


back of every RLM-Labeled Unit are 


1000 Words 


of Specifications 


covering highest Industrial Lighting Standards in RLM History 


RLM-labeled lighting 
unit is the assurance of over a thousand 
words of quality specifications. Each 
word is in accord with the basic, na- 
tionally-accepted minimum standards 
for industrial lighting equipment effici- 
ency, design and performance. In all, 
there are 10 types of industrial fluores- 
cent and incandescent lighting units, 
for which RLM Standard Specifica- 
tions have been developed. Each speci- 
fication runs 1,000 words or more; a 
total of more than 10,000 words of 
specifications for your assurance of 
quality. 


Back of every 


Both from the standpoint of quality 
construction and quality lighting, to- 


A 


FUUGRESCENT TWD AMP WHITE PORCELAM OWAMEL SD URS 


day’s RLM Specifications are the high- 
est in history! The new RLM SD-1I 
standard for increased upward light, 
for example, calls for a fluorescent light- 
ing unit with a 20% to 30% upward 
component to assure an important ad- 
vancement in seeing comfort. 


In addition to over a thousand words 
of quality specifications, each RLM- 
labeled unit is also backed by the RLM 
Inspection and Certification Program 
which assures constant conformance 
to these specifications. For your com- 
plimentary copy of the latest edition 
RLM Specifications Book, write to: 
RLM Standards Institute, Suite 823, 
326 W. Madison St., Chicago 6, Illinois. 
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THE EDWIN F. GUTH Agel it ke 


ST. LOUIS 3, MISSOURI 
*®U. S. Pat. No. 2,745,001 
Canadian Patent Pending 





